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INTRODUCTION ^ ' ' ^ 

Teachi'ng as much as possible, as quickly as possible and as 'early a's possible 
has been among the primary goals of caregivers of handicapped infants. The . 
emphasis on serving children in infancy is. confirmed In that 211 of the • 
Bureau of Education for the Handicapped (REH-) demonstration and qutreach 
prog'rams focus on children under 3 years of age (Hayden, 1979). In our 
naive cognizance of the plasticity of the infant's centn^l nervous system 
and the beneficial effects of early intervention with infants manifesting 
a variety df handicaps (Bobath, 1967j Bricker & Bricker, 1 973 r Downs , -1968; 
Fraiberg, 1977; Hanson & Schwarz, 1978; Hayden & Haring, 1976; Hortdn, 1976; 
Kaiser & Hayden, 1977) s we spacial educators have focused our' energies on ■ 
narrowing the gap between the ptrceived handicap and the perceived notion of 
what is normal behaviop. Primary caregivers tend to get caught- up in this 
enthusiasm and, as a results place more emphasis on task. accomplishment 
than on the acquisition and generalization of the concept behind the task. 
The training activity, then, becomes. an end in itself , rather than one step 
toward synthesizing discrete experijences into a knowledge base (Dunst, 1978b; 
Robinson & Robinson, 1978). This point is clearly ■111 ustrated by examining 
the affects of parent intervention on" the- behavior of two handicapped infants. 



Case Studies 

One parent, an energetic, dedicated mother of a 10 month old Down's syndrome 
^h1ld enrolled from the age of 2 weeks 1n an infant stimulation program, , 
spent a deal of time training her child to perform specific tasks which she 
believed were important in enhancing her child's development. She worked 
" diligently to instruct her infant how to remove a cloth that covered a toy 
and how' to pull a toy by a string. During an educational assessmentp the 
child successfully completed these specific tasks but couldn't demonstrate 
her understanding of how objects are related. Thus, the infant performed the 
simple motor responses that she had practiced, but did not associate such ob- 
jects as cup and spoon or hat and head. When given this feedback, the mother 
showed anger and disappointment. She complained that the books didn't tell 
her to put a hat on her head or to stir a spoon in a cup. 

Contrast this mother.' s coaching with that of a father of a 10 month 
old myelomeningocele child. Although the man was frustrated by his own limited 
eighth grade education, he generated some amazingly natural learning adventures 
through play. As his son watched, this ingenipus father fostered the learning 
of object permanence and causality concepts by alternately dropping his car 
keys into each shirt pocket and then slowly pulling them out. Before long th% 
' youngster learned that although out of sight, the keys were still there. The 
child delighted in retrieving the keys and handing them to his father so the ^ 
game could continue. • i. 

In another favorite .aame," the father "covered his face with a diaper 
during the changing, process. The baby |oved tugging the diaper away and then 




returning it to his father. In these and other spontaneous games | the child 
was practicing a variety of experiences that facilitated his ajtainmeiit of ' 
the concept of'^^ob^ect permanence/ , ^ 

" Play Is the Work of the Ch iU" 

too often, we as educators forget Piapet's tenet that play is the work of 
the child and that normal children learn incidentally from their experiences 
in natural settings. Kaiser^ and Hayden (1977) pointed out that regardless 
of the variations in early environments * "most babies learn the tasks of in- 
fancy with no more formal 'teaching' than goes on in most households^.ln 
which a baby liVes" (p, 9), When the opportunities provided v.for learning 
are inappropriately matched with th& infant's level of readiness, -the learn-^ 
er displays a biehavioral repertoire of scattered-ikill development. The 
irony is that infants^with handicaps are often dependent on adults to bring 
them experiences and interactions they cannot self-initiate (Kaiser & Haydeni 
1977). ^ 

. ^ _ Teachabre Moment Concept ^ / _J 

Educators of handicapped infants have repeatedly recognized the importahce of 
the. concept of the teachable moment or of critical iGar/iIng periods (Bobathp 
1967; Downs, 1968; Freedman, ?964; Hayden, 1979; Norir is i^Spaulding, & Brodie, 
1957). the premise behind the teachable moment 1s that there cire certain 
stages during the child's development when his or her body and mind^ are^most 
read^ to acquire a given, skill, - V 

Norris^ Spaulding* and Brodie (1957) discussed the importance of both 
the timing of the learning and the opportunity available. to develop r parti-^^^ 
cular^set of behaviors. When opportunities are available at the time of ' 
optimum readiness* skills are rapidly acquired through triarand error and 
subsequent practice. Assimi latlon and accommodation of any behavior is de- . 
pendent on a variety of experiences interpreted by intact sensory, motor, 
and organizational systems,' When the normal process of development of any , 
one ipf these systems is interruptedt sons. the delicpte balance between 
readiness to learn and opportunity to learn^ The impact of such disequi- 
librium can have devastating isffects on the learner. 

It is feared that^the more time 'that elapses between the period, of maxi 
mum physical and^mental readiness and^the opportunity to learn, the greater 
the risk that the child may not acquire a given behavior. Not only may in- ^ 
formation obtained through an impaired ^ystem be distorted, but If the 
system is totally dysfunctional, the child may never acquire equivalent in- 
formatidn. Even if ^the infant learns thrpugh compensatory mechanisms and 
alternative modalltiesi the information accrued^ from the adapted system can 
nttver approximate the quantity or quality of data that would have been per- 
ceived ty an intact modality, or processed by an efficient central nervous 



systQTir During the sensorimotor .period of development, the teachable moment; 
an^'tho cpportunlty to develop functional adaptive, llnguistiCi and motoric 
indeplndence are generany out of synchr'onizatibn for ^handi capped children. 

Cogni 1 1 ve-Deve 1 bpmen tal F ramework ^ . . 

A Plagetiant cognltiveHdeyelopmental framework (Dunst, 1978b; Uigirfs & Hunt, 
1975) provides a means for comparing developmental patterns of normal and ^ 
handicapped Infants* Research confirms that al though the time and rate of, 
skill acquisition differs among handicapped *^chndrent the sequehde of, develop- 
ment remains constant* (For research on the deafs see Best and Roberts, 1976;- 
visually impalred's see Fieberi 1977; cerebral palsled,^ see Tessler, J969; find 
mentally retarded, see Kahnr/l976i Kahn,.J 979 i Sil vers teln, McLain-i Brownless, 
and HubbeTli 1976; and Welsz and Zlgler, 19790 P1aget*s (1952) concept of 
decalage , the acquisition of some concepts on a level more advanced than others 
(Wadswortht 1978) □ provides afunctional framework from which to examine the 
affects of missing the teachable^ moment* Dunst (W78b) provided a^ compre- 
hensive explanation of Vertical and horizontal; decalagg and how they relate to 
.curriculum development for handicapped Infants* Accorditig ,to Dunst,. the con- 
'cept of decalagf; distinguishes between "levels of achievement (vertl^cal ^de-' 
calage) and areas of performance ,,(horizontar decalage)" (p* 31). Vertical de- 
calage (achievement) 1s represented'by the six ^teps described by Plaget (1952) 
while horizontal decalage {performance) Is represented by the seven cognitive 
domafns or branches elaborated by Uzgiris-and Hunt (1975) (see Table 1). 

.\ \ ^ * ' ' . ^ TABLE 1 ^ 

Comparison of Vertical and Horizontal Decalage 



Vertical / " Horizontal 



1* Visual pursuit^'and permanence 
■■\ of objects 

2* Means-ends relationships 



3* Causality ... ^ ^ ^ 
4. Behaviors relating to objects ^ 

' 5, - Construction objects in space 
6* Vocal imitation _ 
7* Gestural Imitation. 



through J^ental combinations 



Stage I: Use of reflexes 



Stage H: Primary circular 
reactions/ 

Stage III: Secondary circular 
reactions 

Stage IV: Coordlnatipn of ' 
secondary circular 
reactions 

Stage V: Tertiary clrciJlar. 
. reactions . ^ 

Stage .VI: Invention,^ of new means 



In order for development to proceed smootfily ^nd in a conso>1dated 
manmif the Infant simultaneously should be learjiing skills across all ' 
branches of cognitive schemes and within Sequential leve;is of development. ' 
"Each of the sensorimotor constructs (object permanence^ causalityi etc,)^- 
emercjis through the identical six stage integration process represented by 
vertical decalage,; yet mt necessarily at the same rate of development" 
(Dunst, 1978b:, P* 45). When this sfequential integration is ignored and - " 
artificial teaching situations are arranged in which emphasis, is on the 
design of isolated tasks* coacept general izajtion and "learning how to learn" 
are impeded/ * ' ' ' 

Special- educators charged with the ^responsibll 1ty of arranging or manag- 
^1ng effective and functional learning environments should be aware of how in- 
fants learn , what can go wrong with the developmental prodess when an infant * 
is handicapped, and when and how to Intervene with spacific children in order 
to .optimize the match between readiness, and opportunity to learn* In Summary , 
what skills is the child ready to acquirl7/How many different "incidental" 
ways tan the skills be preserited? How can one teach the^lafantLto cppensate 
for sensory or mental deficits? Has the child general ized the skilV to' dif- 
ferent stimuli and environments?' Only when each of these var'iables has been 
addressed can one ensure that the teachable moment has arrived* ^ 

. ^- ^- ^ ^ ^ ^ ...... ^ ^ 

. : - \ VISUAL PURSUIT ANa PERMANENdE-OF OBJECTS 

visual pursuit and the permanince of objeGts is Initiated when the Ghild 
fixates his or her gaze on 1 ightSr faceSi and other objects.' In time,' the . 
discovery is made that the world 1s a pfermanent place and that things con- 
tinue to exist even when the- child does not see them. As looking progresses 
to tracking the movement of objects through various- positions in space, the 
child learns to anticipate the point of reappearance of an object. Children 
also learn that objects do not always look the same. Shape' and color may ^ 
change as the object is viewed from different angles. . An object that has 
been tracked to. its point of rest can normally be retrteved when it is- hidden 
or partially hidden under one or more barriers. A child who has internalized 
this concept is able to search systematically, for toys and other objfcts'not 
seen for a period of time. 

■ ■ r ' ■■ ~ ^ 

______ ' = " . * ^ , 

■ Blind Infants , ^ • . ' 

For the blind infant, the progression of object permanence Is arrested in the 
initial phase o.f gazing and looking. The child with severe visual limitations 
may be unabli to orient to light sources, much less track an object-Tn a 180" 
arc. ' The partlcally sighted child may not perceive all the details . or dimen- 
sions of an object. If a child has: a distorted perception of an object in Its 
entirety, then recognition of it when It is only partially Visible will be a 
probTem. A visually Impaired child who is unable to track an object is it • 
moves through space, will not know that the object has disappeared,. much less 



where it has gone. Therefore, the, ability ^to project where an object will 
rtappear -Is ntft developed. The bjind infant has ^ no way of knowing that a / 
toy still exists once it is remdved from his-or her^grasp, and th'erefore 
there is no raason^o search fon It. *Lack of^yision as-^an integrator of 
sound and touch complicates and prolongs ^the. aevtlopmeRt of the infant's 
understanding that he or she can maintain contact vjith the world.. y 

^ ' ' . * ^ ' " . . ■ *^ 

Table 2 surmarizeS the daveTop'mental progression of an infant who .does ^ 
not have vision to help Integrate auditory. and tactile inputs (Fral6erg; 1977^ 

Contrary to' popular mi'sconctptlons that audition autbmaticany com-.' 
pensates for 'a blind child's .lack of sight, Fralberg (1977) showed that 
sound Is not used to locate objects •until the last quarter of the first year. 
•'Not only may the c'oncfptsof object permanence be delayed as much as a .year 1n 
"the bTind. child (Warren ,"19^7 h but independent movement Intospace will-also 
lag behind expected, norms. Adelson and Frai berg (1974) dls'covered that until 
blind infants learn to reach.for oWects on'the basis of sound cues alone,* - 
they do not creep' or walk Independently, which means a 4 to 7 month delay in , 
tocomotion skills.^ Even at this, stage, the blind child has passed a teach- . 
able moment, and thaeffects are seen in delayed Integration of movement and 
auditory schemes for reaching, maintaining contact with pleasurable input, 
. aVid for independent mobi.llty. . ' .. . . " 

■ "\ , Down's Syndrome Infant ,• \^ , 

: - , ^ " = ^ -. ..... 

Fantz, Fagan, and Miranda (1975) found that the visual development of Down's 
syndrome Infants parallels that of normal infant* with regard ta gaze fixa-, 
tlon;i.maturatioh of elementary opWcal , oculomptor," and neurll ,mechanT|ms for 
pattern recognitions &nd visual motor response. Characteristic of the^ Down'.s 
infants,- howeverMs delayed development "-of preference for certain types of 
vlsuaV patterns. . Down's infants develop^a preference for curved patterjiX, 
(e.g., bull's eye) 2 to 4 weeks later than normal infantss .Preference for 
novel stimuli over familiar 'stimuli appears In normal .Infants' at 13 weeks, 
but Down's infants do not 'show, this preference until '24 weeks; Photographs, 
are preferred over a schematic face presentation by= normaUinfantslat 5. 
months, whereas the Down's infants' preference for photographs lags 2 to 4 . .' 
months; In a similar veinT^he Fantz, et aU'study (1975) pointed out that . 

-normal 'infants of 5 months demohstrate recognition memory fdr face' photo- . 
graphs while Down's Infants of 17 to 29 weeks still do not display this' be- " 
havior. Fagah (1978) Implied thatthls recognitfon deficit represents more 
than just difficulty with visual functioning and supports earlier Hypothese 
(Fantz, et al., 1975) that perceptual cognitive development may 'be retarded " 
in Down's Infants. Beqaiise recognition of variables, such as depth cues, v 
brightness,. and texture gradients is, highly dependent'on the intearation of 
experiehces, this early lag in' visual perceptual, development js though to • 
offer a clue to the slowing of progress in the 'year old Down's infant as he 

-or she approaches object permanence tasks of Increasing complexity (Fantz, 
Fagan,. Miranda, 1975). Furthermore, Fagan (1978)- proposed that' Down '.s . 



infants' failure to recognize and- develop preference for a face photograph 
Implies retardation of social recognition as well as"of perceptual cognitive 
processes. (See also Cicchetti & Stroufe, 1976.) 

Autistic Infants 

If the construct of permanence develops ,^1th gazing behavior, the autistic 
child's Inability to modulate sensory Input, particularly visual stimuli, may 
interfere with his or her cognitive readiness to develop early memory, Ornltz 
ah'd Rivto (1976) observed that. autistic children often appear unaware of new , 
persons or objects In their' environments, although Rutter and Schopler (1978) 
posited that gaze behavior ir not absent, but the way In which It is used 
often reflects lack of Interest and/or avoidance. Superficial or Inconsistent 
visual pursuit may keep the child from anticipating the reappearance of objects 
and thereby may Impede' the development of systematic and organized search 
strategies. Rutter and Schopler pointed out that when the autistic infant 
ifai'ls to follow his mother through the house as sheconducts her daily activltie 
the teachable- moment may be missed for .establisMm, organized memory trace 



Cerebral Palsied Infants 

A number of severe deficits associated with cerebral palsy can interfere with 
.the dfevslopment of object permanence'. The infant's gaze may be tied to his 
or her retention of a tonic neck reflex-, therefore pursuit across, the midline, 
either vertically or horizontally, may be restricted. Athetoid. infants fre- 
quently lack the postural fixation necessary for steady gaze and controlled 
visual pursuit. Visual field defects such as hemianopsia may grevent the 
cerebral palsied infant from maintaining pursuit through a 180 arc and from 
fixating the "point of disappearance and reappearance of a displaced object. 
Severe upper limb Involvement may keep the Infant from confirming the anti- 
cipated location of a displaced object since he or she cannot physically re- 
move the barrier obstructing the object. Physical limitations interfere with 
the teachable moment foiq integrating visual and motor information. Such be- 
haviors as tracking and retracing the path of travel of a desired object are 
critical to the development of efficient information storage and retrieval^ 
systems. „ " 



„ .DEVELOPMENT OF MEANS-ENDS RELATIONSHIPS 

As the infant engages in handwatching behavior, the stage is set for the 
development of means-ends relationshlpj.. As the child begins reaching for 
things, the realization dawns that the hand can be used as a tool to obtain 
desired ends. Through exploration with the environment, children .learn to 
appreciate the use of other objects as intermediate agents for procuring 
objects beyond, their reach. It is 1n this domain that goal directed be- 
haviors, foresight, and, eye-hand integration ablTitles emerge. 



Blind Infants / 

Because blind infants do not tven see their hands, much less objects beyond ,^ 
tKenis there is naturally a° failure to understand the potential use of hands 
as tools for obtaining objects (see Table 2). The gap In the integration 
of eye and hand cdntlnues to broaden as the blind child Is faced with the 
problem of obtaining, things beyond reach. If the child cannot see the re- - 
latlonship of a support or an Interfflediate object such as a string or a 
stick to the means of reaching a toy, how will this child understand its 
role in the acquisition of the desired goal? 

The effects created by waving the hands before the eyes 1n the pre- 
sence of a light source are so intriguing to many visually impaired-multlply 
handicapped, deaf-blind, autistic, and severely mentally retarded children 
that they never progress to extending their hands for exploration and mani- 
pulation'. -Instead, this group of children fixate on a self stimulatory leve] 
rather. than realizing the hand's potential as a means to/an end. 

Blind and many partially sighted children lack the ab1,l1,ty to comp.are 
and contrast visual information and to receive accurate visual feedback from 
trial- and -error manipulations. This loss of integrity of the visual -motor 
systfnLmay delay the process of thinking prior to acting and Interfere with 
the devil opient of foresight and sequential planning behaviors. ,AccorsI1ng 
to Reynell (1978), blind children's cognitive processes Begin to parallel 
those of their sighted peers around the age of 3 or 4 years, when intel- 
lectual understanding begins to take the place* of visual perpeptual learn- 
ing. Significant in Reynell 's statement is that normally developing blind 
children do close the gaps that accrue in the early stages of learning when , 
they are" "able to use intellectual means to transcend perceptual learning, 
(and) find ways around visual difficulties" (p. 297). The visually handi- 
capped infant with additional handicapping impairments may,, however, never 
discover these ways. 



Cerebral Palsied Infants ' ' 

The cerebral palsied child's retention of primitive reflexes interferes with 
dissociated eye and upper extremity movements. It, is not unusual , for the 
child who retains the asymmetrical tonic reflex (Figure 1) to be unable to 
deviate his or her gaze from its fixed position 1n "the direction of tha face 
side of the reflex. These individuals may never achieve vertical gaze or be 
able to cross' midline with their eyes. Physical handicaps also prevent these 
children from extending their reach for things or pull toys toward their mid- 
line. 



Amputees 

Unless children with upper unilateral or. bilateral amputation are taught 
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. ^ . , FIGURE 1. Asymnetrlcal Tonic *Neck Ref lax. 
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compensatory patterns of reaching with prosthetic devices or with%their feet, 
they will have no means of reachingi grasping i or pulling objects. How ironic 
that before children can be taught to use devices such as cable hookSi thfey 
must first be cognizant of the utiTity of the tool concept and understand 
that an intermediate object can be used as an extension of , themselves for the 
purpose of acquiring what is wanteds 

When the teachable moment occurs for integrating seeing with reaching 
and grasping for problem'solvingt the sensory and physically impaired child's 
body and the mentally retarded child's mind are not ready to assimilate 
these schemas for problem solving and for the development of efficient pre- 
hensile abilities* 

CAUSALITY . \ 

; " ^ ' ^ ■ ' " ^- ^ " \ ^ . ■ " 

Causality is the basis for the development of communication* It develops 
from a child's desire to retain pleasurable stimuli and progresses\ as the 
child's desire to retain pleasurable stimul 1 and progresses as the child 
anticipates events associated with specific actions and objects :'(F1eberp 1977). 
Initially* t^e child actively attempts to make ^interesting spectacles reoccur 
by engaging in familiar swiping^ wavingp kicking^ and bouncing strategies. 
^Ortce cognizant that he or she is responsible for the pleasurable-resuW 
obtained from certain motor behaviors, the child anticipates future occur- 
rence of these events, for example the appearance of mother and' the nipple 
or bottle with his or her cry. As children progress in the development of ^ 
causality^ they begin to employ specific vocal or gestural procedures to 
direct adults to continue pleasurable events. . Through these early communi- 
cative signals, the child begins to perceive how certain behaviors elicit 
desired reactions from others* The child learns that upon waving his or her 
arms up and down at the termihation of an intriguing event created by the 
adulti or bouncing up and down at the termination of a game of "horsie," 
thiradult is likely to interpret these actions as ;a request for more of the 
same. As the child continues to interact with the environment, he or she 
begfns to acquire an; array of vocalizations and gestures that are selectively 
applied in specific contexts in order to achieve a desired result. Aware of 
this ability to initiate actions and to cause others to perform desired be- 
haviors, the child. begins to seek out the causal agent for a variety of occur- 
rences such as actlyating toys, opening doors, and so on. _ 

Causality is perhaps the most vulnerableV the least understood, and 
the most difficult cognitive domain 1n which to help parents learn effective 
.intervention strategies* Parents of blind children must learn to react to 
the subtleties of hand movements and body postures, while parents of seriously 
physically handicapped infants must be closely attuned to the Infant's eyes 
and changes 1n postural 'tone. . 

The body posture and facial expressions of the deaf child, as well as 
comiuni cat ive context, govern how parents interpret and respond to the deaf 



infant's behavior. T1m1ng/and quality of response are critical elements for 
parents who are trying to foster communication in severely/profouhdly mental- 
ly retarded infants. The majority of these. handicapped children are, likely . 
to be seriously delayed in making the connection between their behavior and ^ 
its effect on the environment, . 



Blind Infants 

Visually impaired or blind, children who do not observe their hands lor feet 
and who have passed the most optimum time for cQmbining hearing with directed 
reach will be delayed in developing . the concept of causality. Blind children 
fail to perceive themselves as causal agents in activating toys or other 
objects and instead become dependent on others for stimulation. This early 
distruption in visually handicapped childrens' cause-effect relationships may 
play a significant role In the passive attitudes frequently observed in this 
population* ^ e >^ 



Deaf and Deaf-Blind Infants . 

Care must be taken to provide deaf infants with visible results for goal 
directed efforts and to minimiie the number of toys that produce only audible 
feedback. Deaf-^bTjnd^jihildren Ja^fi^JfiU ^ 
of auditory and visual feedback may be distortedt 1f peHifved"at aTr;™Thme 
children may be ^unaware that anything can occur as a result of their behavior 
and thus may not be motivated to repeat vocal or manipulative behaviors. 



Physically Handicapped Infants 

Physically handicapped chlldrens' Involvement may be too severe to permit 
any manipulation of the environment. These children^ then, lack the ex- 
perience and opportunities needed to realize their potential as initiators 
of events. .Cerebral palsied 'infants * attempts to initiate an action may 
result in abnormal postures or grimaces that may be mistnterpreted as 
gestures of protest or resistance* 

• Severelv/Proydundly Handicapped Infants .^ 

Profoundly handicapped infants' levels of arousal may be so depressed that 
they are oblivious to their surroundings and any possibility to effect 
change. Webb (1969) contended that: 

Soma of these profoundly retarded children may be so inert 
that they give no apparent response to stimuli. Other 
brain Injured youngsters seem to withdraw actively into 
autistic shells* Both situations seriously disrupt the ' 
^ normal development of recognizing pleasant and unpleasant 



stimuli, remembering past exposures to them and exercising ^ 
discrimination in anticipating or avoiding future contacts 
with them. Without the ability to respond and respond 
silectively, profoundly retarded individuals cannot act 
/ with much-^priconcelved or even irmiediate Jntentionallty (p, 283)* 

^ - All of these children have passed, the teachable moment for understand- 
ing that movement can be used for a variety of purposes, from discovery and 
problem solving. to play and communication, ^ . * 



' CONSTRUCTION OF OBJECTS IN SPACE 

The first opportunity the infant has to Integrate visual and auditory pro- 
cesses. In order to perform cognitively occurs in the domain of construction 
of objacts in space (Stephens^ 1968)* It is in this domain that the child 
begins to understand relationships in space. A firm conceptutr base in 
spatial constructs enables, the toddler to begin to order events 1n the day* 
c to search for objects and people associated with specific locales, and to 
attend to sizes numbers and timie. , y 

Emerging control over eye muscles and head control allows the infant 
™.:tO-^gnance alternately al tyw. stiMl^ visually localize sound sources. 

As the Infant demonstrates an interest in the movemeht of objects, he or 
she follows the path of a toy as it topples from the highchair tray. Later 
the infant expands and confirms'this concept of gravity with repeated tosses 
../ of' bottles, green beans, and other tidbits. As, the toddler moves out in . 
space and. explorei, he or she learns that an object is the same regardless 
of Its position in space: the bottle can be Identified even If 'just the 
bottom is visible, a cup turned upside down 1s still something from which to 
^ drink. Later the toddler begins to organikr these perceptions and experi- 
' ' ments by combining two or more objects i for example releaseing pebbles into 
\ .jars, stirring spoons 1n cups, and banging spoons on- pans. From experiences 
like filling and dumping palls of sand, an awareness grows of the relation- 
ship among size, number, and space. The child learns there Is only so much 
space to be filled before a Gontainer over^^lows. Attention to this spatial 
^concept enhances the toddler^s skill of organizing and orienting objects in. 
order to balance one upon another. Moving in, around, over, and under \ 
, spaces to retrieve balls, chase the family pet, and retreive an out of reach 
object not only teaches the child about his or her body, but also establishes 
the groundwork for bisic positional and relational concepts. 



■ ~'\ MultlpTv Handicapped Infants' 

The sequence for developing the concept of space in multiply handicapped 
children wi IT depend oh the; nature of the handicaps and their concomitant 
expet^iantial gaps. A fragmented selection of .learning experiences may also 
contribute, to a scattered array of skill development often seen In multiply 
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handlcipped chndren (Fieberi 1977), Jraining activities^that are based 
on a naive understanding of the developmental sequence^ of spatial and 
quantitative reasoning can be responsible for significant learning gaps/ 
For eKamplet pegboardSs block stacking, and container play behaviors are 
among the more popular fine motor activities' conducted simultaneously in 
classrooms for multiply handicapped and severely/prpfoundly handicapped , 
, children. While students succeed in mastering the rote manipulative ^ 
skiTls for such tasks^ they may fail to learn the concepts upon which 
these activities are based. Early pegbpard play offers the Infant the' , 
' opportunity to explore space* and container play teaches the infant' that 
space is definable'* Both learning experiences are prerequisites for under- 
standing that cubes can be balanced only if their bases are aligned accord- 
ing 'to a limited amount of space. Is it any wonder, then, that the child, 
who has learned these skills strictly by rotfe kinesthetic-proprioceptive 
feedbacki experiences difficulty in progressing to concepts of size and 
number? \ ' - . . ^ - 

Deaf-bl1nd and autistic iridividuals have particular problems in 
developing the concept of space.' Their sensory impairments impide inte- 
gration of physical and experiential events during critical learning periods. 



Autistic Infants , ' 

Disturbances of perception have been corfsidered an Intrinsic feature of the. 
austlstic behavioral syiidrome (Rutter & Schopler, 1978). Unable to modulate 
bath 'Internal and external sensory input, autistic children undergo alter- 
«^.nat1ng behavior states of hyper and hypo responsiveness to auditory and visual 
stimuli COrnltz & R1vto, 1976)^^^ Table"3 lists behaviors resulting from 
faulty- modulation of sensory input. (Rutter and Sehopler, 1978). ^ . 

According to Schopler (1956), autistic children favor touch, smell, and 
taste over vision and hearing-. These children have been^ observed to exhibit 
fewer eye moveilents and to spend less time actually looking at things than 

/do nonautisttc children. They are also highly dependent on motor feedback 
for Interpretation of perceptions (Ornitz & Rivto, 1976). The critical 
learning periods for visual discrimination, auditory localization, and 
visual-auditory association are ihterrupted, In the. autistic child as a re- 
sult of the Inability to^ direct and Integrate the sensqry^ systems that ' 

^control attending, modifying, and interpreting environmental stimuli, 

^ . . ' ' .' ' . - - ■ ■ '-■ " ^ 

« \' ' /Deaf-Blind Infants 

Deaf-blind Infants Viability to' form a concept of objects 1n relation to their 
surroundings 'Will dependxon .the nature and severity of the handicap. Visual 
field def1c1ts..may keep the, infant, from following the path of ah object as 
it falls or as It moves undlrxor 'behind some barrier, A deaf-blind infant 
who has no. clues as to where a^ljost toy has disappeared will hot attempt to 

\ ' ^' 

:n 3>\ . • ; ■ 




- - \ :TApLE 3 / 

Percentages of 74 Autistic Children with 
Disturbances o^ ttie Modulation of Sensory Input 



Disturbance^ ' Number of Percent with 

> \ children^ ' . symptom" 



♦Ignored or failed to respond to sounds ^ 70 ; 71 

♦Excessively watched the motions of 

hands or fingers , 73 71 

^Stared Into space' as If seeing 

- something that was not there 72 64 

Preoccupied with things that spin , 73 57 

Pfeoceuplad with the feel of things 72. 53 

Let objects fall out of hands as If 

they did not exist . " 70 53 

' Preoccupied with scratching surfaces ^ ^ 

and llsterilhg to Wie sound - " , 72 .50 

♦Agitated at being taken to hew places 73 48 

♦Agitated^ loud noises ^ ; \ 71/ 42 



aEntries preceded by ari asterisk represent variables used for assigning 
autism scores. . " ^ - 

bThe number of children varies and Is less than 74 since some of the - 
parents did not answer some of the questions on the clinical history. 

Taken from Rutter, M,, & Schopler, E. Autism: A reappraisal of concepts 
and treatment* New York: Plenum Press ,^ 1978, 



engage 1n search behavior.' Lack of IntegHtion between vision and move- 
ment.wm also surface in the deaf-blind child's faulty depth perception 
and lack of skill In games such as ball rolling atid catch. This child's 
ability to orient to'a sound; source^ to ^locate an object by the. sound 
niade as It strikes a surface,- and to associate familiar ""noises with their 
sources and locations will depend on 'the, severity of the hearing loss. , 
Table 4 provides a gi^ldeline to the types if auditory Input that can be , ' 
perceived at various hearing thresholds,* ^ ^ ^ - ™^ 

Knflwledge of tba developmental progression of; sound localization Is 
imperative when trying to decide whether a child's" responses to sound 's, 
stimuli indicate a hearing impairment or a mental deficiency. It Is also 
necessary to understand this progression when teaching a visually Impaired 
child ;tb find an object by its sound cue. Table 5, outl ines , the development- 
al sequence of ^sound localization (Northern & Downs, 1978). 

" ■ ■ ■ ' ', . ■ ' ■ • 

..V = ; Infants with. Motor Dilabiliti es • _ 

The reflex system of the cerebral palsied Infant may prevfnt the child from 
shifting gaze, turning toward sound sources, or tracking objects that fall 
or roll out of sight. The dlsiblTity mffy also prevent the child from making 
the movements necessary to retrieve these objects. An Infant'with disabled • 
or absent arms or legs' is likeTy to' have a difficult time forming healthy , 
body* Images and understanding body relationships.. This child must first 
learn how-to-relate-his-or her body to-external -st4mul 
integrate objects in play,. . . ' 

- ...... The aiaxic and myelomeningocele child," Both of. whom display visual- , ■ 

perceptual disturbarices, may encounter difficulty in forming thcee-dlmensional 
images'ahd in perceiving objects as being the same when viewed from different 
or unusual spatial perspective (Langley, 1979). Similarly, the realization / 
may never occur to the blind child that the flat, smooth surface being patted' 
Is the back of the Busy Box. When theteachable moment comes for exploring ' 
objects" in space, children with sensory impaimients have not made .enough 
observations' to allow them to adapt to a different modality for orientation, 
mobility, and'comnunication. Physically impaired and multihandl capped child- 
ren, who have also failed to observe the, full range of, properties ,:of.objeGfs, 
miss the time when their neurological system is prepared to Integrate move- 
ment and sensory experiences. This foundation is needed in preparation for 
recognizing the functional orientation of objects and tools for probletn 
solving and activation. . , - . ■ 



BEHAVIORS RELATING TO OBJECTS . . 

The ability to coordinate and Integrate seeing, hearing, sucking, 'arid gra^p- 
'ing enables developing infants to relate to objects, learn their, names, and 
eventually, represent these objects and their actions in symbolic play. In- 
fants suck their thumbs, bring their hands before their eyis, and shake 



TABLE 4 

Sigiilflcanci of Hein'ng Loii.witli Regard to ' ■ * 
Aydltory F-unctiofi and Educatiooal Potential. 

* ^ ■ ' ^ ■ 



HeaHng Loss in Auditory Function at a ' ' , Educational' Potential 

letter Ear '-^ ^ : Dlitance of J Feet ' ind Requireiiientr' _ 



lesJ thin 20 dS i ■Uiually unnoticed. 
, ' 4 ; . "^lay mi i understand a whisper, . 



20-40 dB Misunderstands ioft speech. 



Clear speech and careful positioning 
In 'Class may be all that is nicissary. 



MdB . ■ .Misunderstands ordinary speich. 'Somi understanding of speech and 

' • . ■ : language can be learned through 

■® ' J " the use of amplification/ • 

\ , _ • ' ; . ° _ 'V ^ = — ' ' • 

Misundirstands even loud Tfie-residual hearing should be ■ 

■ el eaf speech. ■ ' ' ■ helpful jn percaiving vowfil sounds, 
. • voice quality, accent, rlythmj and : 

1^ > . , '■ inflection patterns ■through the use 

. ^ ' , of amplification, but correct language 

' . ' ^ and speech cannot be learnid without' 

' ■ ' '. ' special techniques.^ 'V " . 



over 80 S ' Misunifitais ySloui"/"'"""'""^"^^^ 

, ' . ' "cliar speech and Ihouts.- can perhaps profit by listening for,,, 

. ^ ' rhythmic patterns including word and 
sentence stress, accent and inflection. 

, This limited residual hearing islof \ 

,', , greatest use in maintaining general . \ 

. . environmental contact rather thin in 

■ ■ / . ^ any direct relation ;to acquisition flf' 

; ' . . ■ ■ language or speech, ■ 

complitt . ' Very loud, shout not heard. '■ , 

Taken from Holti K.S. I Reynell, J. Assessment of cerebral palsy. Volome .II ./ Berks, England and 



. * TABLE 5 ; ^ 

Developmental Progression of 
AQdltory Local izatlon 



.Developmenta'l Age 



Local Izati'on Behavior, 



Newborn - 4 months 

3- 4 months 

4- 7 months „ ' 

7-9 months 
9-13 months 
^13if«-TTioriths - ' 



.16-21' months 
21-24. months ' 



Arousal from sleep by sound signal. 

Begins to make^ rudimentary head 
turn toward a sound". 

. Tqrns 'head , directly toward 'side of 
''aiilgnql J cannot locate above of 
below|jm/her: , . . U 

Directly locates a sound source to 
the side and Indirectly beloy/ Him/her. 

. Directly locates sound source, to the- 

' side and directly belowV;* 
(■ ■ ' .■ , " . ■. • 
.LQ^:il lies., d1.rettlyL. sound. :s1gBfI^ 
the "Side. and below; Indirectly above. 

Localizes sound signal on sides, , , 
' below,, ^nd above. ' 

Locates directly a sound signal at 

' ail angTes;./: ■ . 



Taken from NdrthernV' J . L . |: Downs , M. J. Hearl ng' 1 r chl Wren . 
Second edition. Baltimore, Md.,:^ Williams & WiJkini Co., 
1978, 
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rattles as part of their oral, visual , and auditorial .pc^forcitlons* In 
iranipulating various toys the infant learns to discriminate whicti be- 
havioral schemes to appTy: to specific toys. The discovery of the propert- 
ies of objects helps in the Infant's construction of what to do with them. 
Softi squeaky toys are for squeezing; elongated^ hard toys with things 1n-^ 
side are for shaking. Once children understand the functions of objects 
and how to use them, they can acquire labels to represent them. Next* the 
Infant becomes, interested in showing objects to adults and in finding these 
things as they are named. As children learn through their play that some 
objects receive action and that others cause action^ they begin to ^establish 
the groundwork for subject-predicate utterances. As the discover is made 
that various types of objects share the same attributes, the child begins 
to discriminate and Associate. new^a characteristics for classifi- 

cation and generalization skills. 



Blind Infants 

Havlna already passed the most optimum time for developing behaviors that 
depend on vision and movement^ the blind child is delayed even further at 
the gtage of recognition and exploration./ Frailberg, Smith, and Adelson 
(1969) emphasised that the blind child lives in a world of accidental en- 
eolJnters with things that materialize out of nowhere. At 8 months^ the 
blind child who hears a sound he or she has learned to associate with a 
preferred toy will open and close his or her hand in anticipation of the 
toy. Buts the blind child does not offer or show toys to adults, and thust 
no foundation' is laid for Initiating interactions with others* 

Concomitantly, opportuntt^f.es to acquire and expand vocabulary are also 
llmitedj since the blind child''is almost totally dependent oh others to 
experience novel objects and to associate labels with tactile input. Limit- 
ed In Independent mobility until approximately 19 months, the blind child is 
not able to explore various rooms of the house, to touch objects of interest, 
and to have them labeled. Unless the blind child is taught systematic scan- 
ning and exploration strategies, the similarities between objects and the 
ability tO' make generalizations may not develop. The absence of visual 
opportunities to associate tactual properties with auditory input often leads 
to mean ingles s rote verbalization. 

- It should bo noted^that vision 1s the Integrating variable between 
sound and .touch 1n the normal child prior to 4 months of age (Fralberg, J977). 
Fra11falrg,'S1egel , and Gibson (1966) cited evidence that the blind child may 
lag 6 to 8 months behind the sighted child in the integration of tactile and 
auditory schemas. Since the blind child cannot perceive Targe objects as in- 
tegrated wholes i the child may become confused over the mearning of words, 
this child may feel four legst.fur, and something that moves, but Is it a 
dog, a cats or a- rabbit? The chlTd's images may be distorted and his or her 
parceptions may not match previous conceptual daia. The most significant 
divergence f rom tho sighted child in the development of object concept occurs 
around the first quarter of the second year (Frailberg, Smith, & Adelson, 1969) 
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Yarn and furry objects were the least preferred, while there were negligible . 
difference In preferences for temperature and textures as Tepresented by 
sands woods a nerf ball, and a brush* Danella hypothesized that light 
touch (yarn and fur) may be threatening to tacturlly defensive children - 
and may elicit avoidance and withdrawal while vibratory effects relate to 
pressure and proprioception and may facilitate integration of Incoming 
stimuli. 

'I 

Neurologically impaired infants may manifest astereognosiSs which is < ^ 
an inability to recognize objects that are placed In the hands. Wh^lle the 
presence of the object may be perceived^ the child cannot discriminate 
attributes of size 5 texture * temperature * or shape. Cerebral palsied 
children may have reflexes that prevent them from grasing and exploring 
objects, either visually or orally. Although limb deficient children can 
see and orally explore toys, the presence of prosthetic appliances will 
prevent tactual input as well as normal proprioceptive feedback. 

Thus, when the teachable moment occurs for integrating sensory and 
motor 1nput-for concept formation, language developmentt and reasoningi 
faulty sensory feedback mechanisms interfers with the match between readi- 
ness and opportunity to acquire needed behaviors. The most obvious effects 
are seen in the severe generalization deficits and language delays jn multi- 
handicapped blind children, autistic children, and severely mentally retard^ 
ed youngsters. ' 



IMITATION 

The development of imitation emerges in two fonrisi vocal and gestural. Early 
vocal patterns are used to convey levels of contentment and are expressed. In 
cries and coos. As the Infant's interest In vocalization increases, the 
listener can detect a differentiation of vowel and consonant sounds* The 
Infant Indicates recognition of sounds he or she has produced by vocalizing 
or Increasing bodily activity, a form of pre or pseudoimltatlon activity. 
Later, as the child's maturational processes develop, more control over 
auditory and vocal mechanisms becomes possible and the child learns to 
Imitate familiar sound patterns and words, modify familiar sounds, and finally 
generate unfamiliar sound patterns and movel words. 

Gestural Imitation follows a slfnilar progessloru First developed are 
simple, gross motor Imitations of behaviors the fchlld already has within his. 
or her repertoire, followed by imitations of a variation on the motor pattern 
the child can perform. For example, if the child has been observed to wave . 
his or her arms up and down, the caregiver may try to elicit imitation of 
.waving a rattle up and down. Imitations of novel gestures the child can see 
himself or herself perform, such as' banging two cups together or using the 
hand as a puppet (Dunset, 1978b), are the next to be acquired. As children 
become proficient in imitative ablTitiesrthey can Imitate novel gestures 
which they cannot observe, such as tugging on their ears or clapping hands 
behind their back. A favorite such behavior of handicapped Infants at thia 
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Fraibergs et al , reported that for the blinds childs representations of real- 
life objects (baby dolls, toy cars) may have no meaning until 4 t© 5 years 
of age, 

Deaf-Blind and Autisti c Infants 

Cormionalitles exist between deaf-blind and autistic children in their approach 
to objects and initial object interactions. Both groups of children will use 
^objects for self stimulation if not provided with opportunities ■'fon approp- 
riate interaction and exploration in a functional context. The child's task 
at this stage is to generalize function across a variety of cormion bxit dis- 
similar attributes (e.g. 5 big spoon^ little spoon, white spoon, silver spoon, 
plastic spoon, metal spoon), settings, environments, and temporal relation- 
ships. ^ Deaf-bl1nd children who function at infantile levels often remain 
centered on their own bodies, engaging in light flicking, body rockSng, and 
tapping or flicking objects or fingers before their eyes or against their 
mouths or tongues. 

The autistic ch11d*s poor control of sensory input inhibits integrat- 
ion of early behavioral events and interrupts the normal sensory motor feed- 

. back process needed for more complex behaviors. Autistic children may ex- ^ 
hibit no startle response to sudden, loud noises. They may be delayed in 
responding to visual; auditory, or tactile stimuli. Such children may walk 
into objects, ignore toys placed in their hands, and/or show no response to 
pain (Ornitz' & Rivto, 1976). On other occasions,; the same autistic children 
may actively seek out tactile stimuli by rubbing textures, scratching surfaces, 
or inducing vertibular and proprioceptive feedback by whirling, spinning, and 
rocking. In hyperresponsive states, autistic children may exhibit distress 
and avoidance reactions to unusually textured foods, to changes in illumin- 
ation, to sounds such as sirens or vacuum cleaners, and to Imposed vestibular 

'Or proprioceptive inputs (Ornitz & Rivto, 1976). 

Intense attachments to specific objects, specific attributes (corners, 
tins, textures), and specific patterns of sameness often occur among autistic 
children. "Usually these attachments persist in spite of extreme distort- 
ions in the size or shape of the object, so that the function of the object 
. is Irrelevant to the attachment" (Rutter, 1978, p. 12). Such rigid, stereo- 
^ typed behavioral reactions to objects limit the autistic ch1ld*s concept 
.formation, coding, and categorization processes. 



Multiply Handicapped Infants 
' , ■ ■ » ^ ' ■ 

Danella (1973) Investigated the tactile preference In multiply handicapped 
children. While her research focused prinjarily on mentany retarded children 
exhibiting additional hearing and vision impairments, Danella's findings have 
Implications for other severely impaired learners. Among a set of nine ob- 
jects selected to represent tactile qualities of temperature, texture, 
vibration, and density* vibration was significantly the most preferred quality. 
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Yam and furry objects were the least preferred, while there were negligible 
differences in preferences for temperature and textures as^ represented by 
sand, wood, a nerf ball, and a brush, Danella hypothesized that light touch 
(yarn and fur) may be threatening to tactual ly defensive children and may 
el tc1t-~avoidanee-and wlthdr^ while v1bratory_etfects relate to pressure 
and proprioception and may facilitate Integration of incoming stimuli* * 

Neurologically Impaired infants may manifest astereognosis ^ which is an 
Inability to recognize objects that are placed in the hands. While the 
presence of the object may be perceived, the child cannot discriminate attributes 
of size, texture, temperatures or shape. Cerebral palsied children may have 
reflexes that prevent them from grasprng and exploring objects, eitFier visually 
or orally. Although lii^ deficient children can see and orally explore toys, 
the presencfe of prosthetic appliances will prevent tactual input as well as 
normal proprioceptive feedback. 

Thus, when the teachable moment occurs ^for integrating sensory and motor 
input for concept formation, language development, and reasoningi faulty 
sensory feedback mechanisms interfere with the match between readiness and 
opportunity to acquire needed behaviors. The most obvious effects are seen 
In th.e severe generalization deficits and language delays 1n multlhandlcapped 
blind children, authi Stic chiTdreni and severely mentally retarded youngsters. 



The development of imitation emerges in two forms- vocal and gestura^l . Early 
vocal patterns are used to convey leyels of contentment and are expressed in 
cries and coos. As the infant's interest in vocalization Increases, the 
listener can detect a differentiation of vowel and consonant sounds. The 
Infant indicates recognition of sounds he or she has produced by vocalizing 
or increasing bodily activity^ a form of pre- or pspudo-imitatlon activities. 
Later, as the child *s maturational processes develop, more control over 
auditory andvocal mechanisms becomes possible and the child laarns toJmitate 
familiar sound pa'tterns and words, modify familiar sounds, and finally generate 
unfamiliar sound patterns and novel words. 



Gestural imitation follows a similar progression. First developed are 
simple, gross motor imitations of behaviors the child already has within his 
or her repertoire, followed by imitations of a variation on the motor pattern 
the child can perform, For example, 1f the child has been observed to wave 
his or her arms up and down, the caregiver may try to elicit imitation of 
waving a rattle up and down* Imitations of novel gestures the child can see 
himself or herself perform, such as banging two cups together or using. the 
hand as a puppet (Dunst, 1978b), are the, next to be acquired. As children 
become proficient !in 1ml tatlve abilities, they can imitate novel gestures 
which they cannot observe, such as tugging oh their ears or clapping hands 
behind their back,: A favorite such behavior of handicapped Infants at this ; 
level 1s to use the nose as a "push-button" to beep (Dunst, 1978Q)- As =^ 
toddlers observe the adults in their environments, they learn to imitate actions 
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with objects md can repeat these behaviors at i later time in deferred 
imitation activities during play. Chndren may pat Mom's powder puff on their 
faces, or "smoke" the used popsicle stick. Through this form of representational 
play, children learn to manipulate symbols^ an essential prerequisite to the 
development of language, 1mag1naJ:1on. logic, and abstract thinking. Best and ,. 
Roberts (1976) found that the deaf infant parallels the hearing infant in the 
development of gestural imitation and there is evidence to suggest that the 
'deaf Infant is actually superior to the hearing Infant in the rate of imitation 
(Schlesinger a Meadow, 1972j Wilber, 1979). 



Mul t1 ply Handi capped I nf ants 

The multiply hand1capped-vi sually impaired child and the physically Involved , 
child are most effected by the disparity between cognitive readiness and 
sensorirfiotor opportOnity. Chewing, scooping, facial expressions, and appropnat 
posture must often be specifically taught to multiply handicapped blind children 
becasue they lack the sensory perceptors to learn through modeling. 



Blind Infants 

I i _ i . - - - — 

The blind Infant misses the critical period of watching Mom demonstrate chewing 
as she offers the baby bites of food. Even If the blind infant is ready to 
chew his or her disdain for unusual textures and lumps may inhibit acceptance 
of food of consistencies that need chewing. For teachers and parepts who have 
attempted to teach deaf-blind children to chew after 9 years of diets of pureed 
foodSt little more has to be said regarding how difficult a task it is to teach 
a skill once the critical learning period has passed. Scooping food up in a^ 
spoon Is also a difficult task for the youngster who cannot see the contents or 
the spoon Or the twisting motion of the wrist needed to get the food onto the 
utensil . 

With no opportunity to model a heel-toe gait or an upright position, blind 
toddlers may walk with toes out" and head down, a gait that inmediately- betrays . 
their sensory deficit. This gait may Initially be functional in compensating 
for balance difficulties, but a more advanced gait frequently fails to develop 
because the child is unaware of any alternative. 

Cerebral Palsied Infants 

The effects of passing the teachable moment- for acquiring imitation skills are 
reflected in the cerebral palsied child's delayed acquisition of communication 
skills and postural control. Natural childhood games such as pat-a-cake or 
peek-a-boo rarely emerge in the child retaining primitive reflex patterns. 
Attempts to bring hands to the midline are met with resistance, or extraneous 
abhormal movements (Langley, 1979)., The ^seriously physically limited child may 
never experience the appropriate, kinesthetic or proprioceptive feedback that 
leads to spontaneous imitative patterns critical to acquiring independent 
self care skills. - 
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MOTOR DEVELOPMENT . 

The relationship betwien movement and learning has been emphasized most sig- 
nificantly in the works of Pi^get (1952)* l^ovement serves as an integrating 
link in the progression of language^ cogni tive, perceptual * and social-emotional 
davelopment (RosenbToom, 1975) • Holt '(1975) referred to movement as the 
"fundamental characteristic of all living things" (p* 1)* In relating the , 
effects movements have, on learning, Holt (1975) stated: 

In addition to the kinesthetici stimuli ^ visual auditoryi* 
and tactile sensorimotor links develop to provide in- 
formatibn which reveals the results of movements and in ; 
\due course enables tho brain to modify the position of 
\ . ntovementSs and to make use of movements for searching the 
environment, (p* 4) 

Holt further summarized the goals of Rurposeful movement as those of increasing 
the Infant's awareness level, facilitating manipulation of the environrfient , 
and enhancing communication. 

.There has been much discussion as to the degree of movement that is 
necessary for perception and subsequent^evelopment of problem solving and 
foresight. Held (in Rosenbloom, 1975) contended that some form of-active 
movement is critical for the attainment of normal perceptual and visual motor 
abilities. Webb (1971) and, most recently. Zelazo (1979) offered an alternative 
hypothesis to the "move to learn" thesis in an endeavor to explain how severely 
physically Involved children acquire cognitive competence. Webb suggests that 
the severely physically disabled child learns to anticipate^ discriminate, and 
manipulate the environment by means of the visual system/ Webb implied that . 
the ability to direct visual attention is basic to learning and can be achieved 
either with or without gross motor ability, Zelazo (1979) hypothesized that 
perhaps the subtle motor responses such as eye movements or muscle contractions 
are sufficient for providing the feedback needed for learning and reasoning. 

Postural Reflex Mech anism 



Jha normal progression of motor skill acquisition is governed by certain basic 
neurological and developmental principles* A normal postural reflex mechanism 
1s critical to the occurrence of any of the movement principles described below. 
Righting and equilibrium, both automatic reactions^ comprise the postural reflex 
mechanism and are dependent on normal postural tone, normal patterns of 
cbordlnation, and a normal balance of contraction and relaxation between muscle 
groups. The righting reactions^ active from birth, enable the child to right 
his or her head against gravity, to develop selective trunk rotations, and to 
develop trunk extension against gravity (Stone, 1977). More specifically, the 
righting reactions serve -to maintain the head 1n the normal position in space, 
keep the head and neck In alignment with the trunk, restore the normal position 



of the head and trunk when any body surface contacts the ground, and make 
, possible postural orientation and adjustment by vision (Bobath & Bobath? 1964i^, 
Equnibrium reactions appear around 6 months of age and modify and inhibit 
the righting reactions which should be well Integrated between 3 and 5 years 
of age (Bobath & Bobath, 1964). The equilibrium reactions are responsible 
for maintaining and regaining balance when the center of gravity is dlsplaced,^ 
and thus facilitate ropre &el6ct1ves volitional movements. When righting and 
aquillbrium reactions Interact with each other and simultaneously co-exist 
with normal postural tone, they permit the child enough support for stability 
while still allowing'him or her the flexibility for mobility. Voluntary per- 
formance of any motor skill .1s dependent on the modification and adaptation 
of the relationship between normal postural tone and the righting and equi- 
librium reactions (Bobath & Bobath 1964). 

^ [ Development of Sensorimotor Progression 

Connor, Wm lams on, and Siepp (1978) have delineated several major principles 
that, characterize the development of sensorimotor progression and have as 
their basis the understanding that infants learn from the sensation of movement 
and that sensory input initiates as well a*s guides motor output. The refine- 
ment of the following movement components is based on the presence of and 
integration with the normal postural reflex mechanism: 

1. The Infant achieves control over moveirent in cephalocaudal and in 
proximal-distal directions. Controlled movements are first establ 1 shed 
as the child gains head control and continue to progress until the child 

' maintains his or her balance in independent walking. The first ..step _ - 
■- toward fine motor control occurs proximally as early arm movements are 
initiated at the shoulder and are gradually refined distal ly to permit fine 
control over individual fingers for manipulation. 

2. While motor development is a sequential process in that subsequent skills 
are dependent on previously acquired motor behaviors for their expression, ' 
it is als'o an overlapping process. . 

3. The progression from one developmental step to another 1s not smooth, as 
there is a merging of patterns rather than an isolated instance of competence 
(Wendt & Shaperman, 1970). While still in the process of mastering an 
earlier skill , the infant begins, practicing components of the next se- 
quential movement patterns. This practicing, in turn, modifies, elaborates, 

■ and refines the movements necessary for skilled performance of the earlier 
motor behavior (Salek, 1976). Increasing sensorimotor maturity and mo- 
bility errerges from stability and generalized total movement patterns. 

4. Ktovements are gradually dissociated to allow the infant control over 
Individual movements, allowing for a wide variety of selected movement 
possibilities.' Inherent 1n all of these principles Is the concept of 
neurological maturation and its relationship to opportunities to practice 
movement skills. Even though many stages of physical development evolve 



directly as a consequence of neurological maturation (RoSenbloonis 1975), 
if opportunities are not available for practice of a specific motor 
pattern, further progression and refinement may be inhibited. A signifi- 
cant corollary to this concept that carries much instructional relevance 
Is that practice may not be effective without maturational readiness 
(Wendt & Shaperman, 1970)* . - ' 



STAGE I OF THE SENSORIMOTOR PERIOD AND ITS RELATIONSHIP TO COGNITION 

Integration, modification, and elaboration of reflex activity is the basis 
for the development of cognitive-adaptive behaviors. Along with reflexiye 
attltudeSi the neonate has within its behavioral repertoire sensory and motor 
capabilities. Significant to the motor domain is that rotations extension, 
and flexion patterns are coordinated with sensory stimuli and reflexive 
responses to provide the infan^t with initial survival mechanisms (rotation of 
the head to seek food, reflexive shutting of the eyes to minimize intensity 
of lightt extension of the neck to clear the nasal passages from the surface 
when prone) - 

Many of the infant's- earl lest activities are focused on achieving and 
maintaining stable postures against gravity. Early reflexive movements are 
directed toward antigravity postures that facilitate head control , sitting 
baTance, and standing, so/ that the child can employ eyes, ears, mouth, and 
hands to find out about the surroundings (Holt, 1975), Engaged in playful 
extension and flexion of legs or active waving of arms, the Infant may acci- 
dentally encounter an overhead mobile. The sight or sound of this chance 
Interaction motivates further exploration of this new experience* 

Other circumstantial opportunities to integrate sensory and motor abilities 
for learning occur as the child^.tn a supine posture, tracks a small toy. 
The extension of the arm to reach for the toy may initiate an unexpected roll 
to the side and the emergence of -a more complex skill. Similar learning may 
occur as mother, and infant engage, in a tugging game. With the extraction of 
the toy from his or her hand, the Infant experiences the proprioceptive feed- 
back critical for the emergence of voluntary release skills, Ea»;ly hand to 
mouth behavior is modified when the Infant brings toys to the mouth for explor- 
ation* This early hand-mouth activity is further elaborated for Independent 
feeding. Thus, from the concolidation of early sensory and motor behaviors 
evolve the basic building blocks for subsequent learning. It is no surprise 
that a number of curricula for severely handicapped and for delayed infants 
specifically address activities for modifying sucking, grasping, visual and 
auditory attending, and movement experiences (Campbell , 1974i Dunst, 1978bi 
Spain, 1975; and Webb, 1969). 

■ ' ' • \ Cerebral Palsied Infants . ■ 

Under normal circumstances, early reflex patterns are Integrated by means of 
the righting and equilibrium reactions to allow for the attainment of more 
complex movement. The cerebral palsied infant is characterized by abnormal 
tone that precludes the development of the normal postural reflex mechanism 
and the integration of early reflexes for the progression. ef motoric milestones. 



* Abnormal tone and postures associated with cerebral palsy interfere with 
normal' sensory and motor coordination. The child who 1s dominated by tonic 
neck reflexes may not be able to dissociate eye from head movements in order 
to shift gaze orto localize auditory stimuli. Neither may this child direct 

. his or her gaze to initiate reaching and rolling. According .to Norton (1972), 
it Ts the advanced pattern of rolling that prepares the child for visual per- 
ceptual skills that require pursuit, fusion, accommodat Ion, and conjugative 
eye movements. The low tone child who cannot hold his or her head up will 
experience similar problems in establishing visual fixation and sound local- 
ization skills. The lack of proximal stability associated with low tone pre- 
disposes the child to other motoric milestone delays. Without stability 
around the scapula, the infant who, at 5 months, is cognitively ready to reach 
into space for a toy may lack the righting reactions in prone that permit him 
or her to do so. Lacking balance and stability, the child is prevented from 
shifting weight to free one arm for reaching. The effects of missing this 
cognitive and motor learning opportunity surface in the failure to develop 
extension patterns throughout the neck, spine, and hips and in arm and hand 
motion (Norton, 1972). Bobath (1967) saw 9 months of age to be the critTcal 
range for facilitating the normal tone and inhibiting abnormal postures In 
cerebraT palsied Infants. ^ . 

Motor deficits and abberrations have also been noted in mentally retarded, 
blind, and autistic infants and toddlers* While specific motor dysfunctions 
are unique to each of these populations, some similarities have been reported. 
Common to mentally retarded and to blind Infants are delayed motoric milestones 
including immature postural reflex mechanism, and the persistence of primitive 
movement patterns (Stone, 1977). Ayers (in. Harris, 1980) stated that many 
mentally retarded, blind, and autistic children initiate self stimulatory 
behaviors in an effort to provide vestibular input that may be lacking or defi- 
cient due to poorly integrated vestibular systems. . . 



Mentally Retarded Infants 

Schmitt and Erickson (1973) believed that delays in smiling and sitting 
behaviors are indictive of Intellectual deficits; behaviors frequently lagging 
in all three groups. According to Neligan and Prudham (1969), a combined 
delay in walking and talking in sentences Is a reliable predictor of mental 
deficiency at 'a young age* Molnar (1978) hypothesized that the motor deficits 
seen in mentally retarded youngsters may reflect a subtle Impairment of the 
neuromotor system Itself rather than a lack of Interest in exploratory move- 
ment or an Inabnity to learn. Observation of retarded non physically handi- 
capped infants shows an absence of postural adjustment reactions past the 
optimum. developmental acquisition period for chronological age;. Molnar 
speculated that this discrepancy might be the result of an immature postural 
control mechanism which, 1n turn, might be responsible for the delayed motoric 
milestones. In a group of 53 retarded Infants who exhibited motoric delays 
independent o? neurological dysfunction, Molnar (1978) observed the emergence, 
of postural reactions between 11 and 45 months of age, with a span of 22 
months, in comparison with the emergence of the same reactions between 6 and 
18 months, and a time span of 12 months in the normally developing child. 
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While primitive rafl'fix patterns did not persist and the sequence of develop- 
ment followed tha expected courses, p'ostural adjus'tment reactions -were delayed 
significantly (Molnar, 1978). Table 6 depicts the difference between attain- 
ment of postural reactions and motor milestones. For example, while reflexes 
such as the moro, asyrmetrical tonic iieck, and plantar grasp did not persist 
beyond the expected point of disapperance, the development of propping and 
tilting reactions was discrepant from the usual chronological point of 
occurrence. ^ 

Webb (1969) observed that the profoundly retarded child has great 
difficulty in achieving the upright position against gravity. Because these 
children lack this posture, Webb concludeci that this population cannot 
establish stable physical or psychological relationships with the environments 
cannot explore boundaries marking the physical space around them, and there- 
fore cahnot spontaneously form the concepts of body Im.age and self concept. 

In contrast with Molnar 's results, Cowie (1970) reported the persistence 
of the moro, palmar and plantar grasp, and automatic stepping reflexes past 
the normal time of disappearance In a Down's syndrome population. Additionally, 
Cowie noted deficient traction and Landau responses, but attributed such 
abnormalities ta general 1 zed hypotonia (low muscle tone) frequently associated 
with Down's syndrome (Harris, 1980). Connolly and Russell (1976), Hanson and 
Schwarz (1978), and Zausmer (1978) also commented on the weakness evidenced 
by this group of children, particularly in the neck, back, hip, and elbow 
extensors. Zausmer attributed delays in head control, rising to a. sit from 
sidelying, rolling, and knee standing to a weakness in neck, trunk, and arm 
musculature. Harris (1980) reported the mean age of walking in groups of 
institutionalized Down's children to vary from 27 to 38 months with the range 
extending to 7 years. While research (Hanson & Schwarz, 1978) has proved 
that early intervention plays, a crucial part in facilitating motor acquisition 
and Inhibiting delays In Down's syndrome Infants, Connolly and Russell (1976) 
indicated that the optimum time for ensuring normal or even precocious 
attainment of motoric milestones is prior to six months of age. Table 7 
displays a comparison of .motor development achievements that have been reported 
for various handicaps (Connolly & Russell, 1976; Crulckshank, 1966i Fraiberg, 
1977;Hanson & Schwarz, 1978i and Zausmer, 1978). 

Bl^ind Ini'ants 

The overwhelming Impact that the loss of vision has upon the infant's 
readiness to move becomes apparent as one considers the areas of motor delay 
In the blind Infant. While the progression of skill attainment follows the 
same route essentially, the divergence occurs between the achievement of 
^'Dostural readiness and actuar self, Initiated mobility (Adelson & Fraiberg, 
■ 1974) Another difference Involves the execution of rolling from the back 
to the stomach prior to elevation of the head and chest by Use of arms. This 
same sequence has been observed In visually impaired multiply hp.ndicapped 
infants (MacLean, 1980). The nature of the eliciting stimulus may be respon- 
sible for this aberration in the sequence. Rolling can b.e initiated by 



TABLE 6 . ■ ;■ ■ 

Mean Attainment Ringi Of Postural Adj us tin.erit ^Skills and^Related Motor 

Milestones 1n Retardid Preschodlers ' " 



Motor Behavior Expected Age in Months " Mean Attainment Range 



Sitting without support 6.8 '' 16.60 

lateral propping 6 ^ 15. 

Tilting ,1n supine ' 7 ,15,70 

tlliing in sitting. 1 15.70 

Creeping on hands and kneis ,8-9 , ^1 

Anterior propping - 7-8 ' 19"57 

Tilting In sitting 5-7 20-36 

Tilting in quadruped . ' 74 , 20-34 

Standing without support 10-11 i7^^4 

Posterior propping . 9 . 16-33 

Independent walking^ . ,, M ■ 28-46 

Tilting in hands and knees ' 9-10 . 27-45 

tiltlngin standing 11-1^ 27-45 



Adapted from Molnar, 3.E. Analysis of motor disordar in rttarded infants and young, chlldr 
, American Journal of Mintal De.ficiencyi 1978, 83 (3h 213-222. / 
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■ 2. Adapild from Zausmer, E. Gross motor developmental stimulation. In S.H, Pueschil (Ed.nlown Syndrome! raing^ 
a nd iearning , Kansas City , Kansas: Sbd AndrewHnd HcMeil , 4nc.ij IP, \ ■ • _^ 
3'' o \ 'CoioHy, 1,1 Russell, F, Interdisciplinary early 1nterventiQ,n program. Physical Therapy, Mi gymAbl 



proprioceptive stlmul i»,and its effects on^the, libyr^nths^, in, combination wit^^^^^^ 
vestiges. of a neck righting reaction. Normafly sightea infants ace most " * - 
often enticed to hold up their heads ,by viSjUa^^curlosity. . ^ 

Mothers of Fraiberg's (1977) infants reported tfiat their. Visually impaired 
children did not turn their heads frOni side to side when 'supported in an up- 
right posture as do sighted infants-. Neither did theae infants like the prone 
positions perhaps because of the difficulty in movingvagainst the pull of 
gravity. As a wholes visually impaired Infants displayed » del ays. in elevating 
themselves by thetr arnis in pronet 1^" raising themselves ^^sittmg^ in standing 
by furniture, in creeping (although flocking 1n^a quadruped positiOT occurred • 
within sighted norms) s and in independerit walking* Skills acicmplished^ within 
the normal developmental period iricluded rolling from .back to^%tomacht sitting 
alonet stepping when hands were held* 'bridging on hands and knees, and s^andi.ng 
alone. No children in the tralberg study moved indeplndently into their sur- 
roundings untn they exhibited ear-hand cbordination^'to sound cue alone at 
10^ months. Shortly after this dis^ery of their potential for control over^ 
the environment, the Fraiberg infants crept and moved to' search for toys/beyond 
their reach, Adelson and Fraiberg (1974), In their'analysis of this phenomenoh, 
pointed to the 'significance of external stimuli at a distance in facilitating 
the weight shiff^ critical for movement. Hov/t ^'ers Fraiberg (1975) noted a de- 
creasis in the gap between readiness for mow^^rt md independent locomotion " 
when caregivers were successful in pro^idinSJ experiences in auditory-- 

tactile synthesis, ^ ' ^ ^ 



The blind infant's hands are major perceptual organs and yet the infant 
experiences more significant delays in his pr her ^HH^ies to emijloy the 
hands in a functional manner than. in any other deveiopmental area.\ ^Observations, ^ 
confirm that at 5 months of age, /the blind infant lying in th&'Crib is still 
holding his or her hands in fists maintained at shoulder height (Fraiberg, 
1977). Lalry and Harrison-Covello (1973) reported, that the tendency of blind 
infants in the first year of Tife'^to maintain a posture of arms bent at shoulder 
level "preempted spontaneous attempts to rpove their arms, engage In/finger play, 
and^bring th&ir arms to midline- Adelson and FribergU (19^4) research con- 
firmed the delay in mutual fingering and a paucity of midHrta activity. Also 
of note IS an absence of transference of objects from hand to han^d, and an mabiliy 
to maintain two objects simultaneously. If the blind infantas hand 1s touched 
with a cube, the infant will grasp the cijbe b^ut will not take hold of a second 
one. If the 'first cube is dropped, th? ^^y be no search beyond' contact with 
hls^ or her body (Langley, 1980).^ Ref^' of the^bllnd infantas grasp follows 

the same schedule as the sighted chi^i iOwever, thivblind Infant may use a 
rakihg .grasp to Increase f he chances l nding small objects. 

. * . ^ Daaf Children " , . : 

Deaf children with impairment of the semicircular canals can be expected to 
axperdelhcr difficulty with balance, equilibrium, and^reaction time. ,Errors 
in discrimination of ^visual temporal patterns have been observed in older deaf 
children (Rittenhouse, 1579). Schlesinger (1975) .reported that deaf preschoolers 
often are precocious in their: daveloprtent of eye-hand coordination ^and fine motor 
control, .especially children who^rely on their hands fot communication. 
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1 Autistic Ghlldren . ' ■. . . 
... ^ \ f ■ 

SbroslQ^ (1968) indicated that motor disturbances .may appear internilttently 1n - . 
some autistic ch 11 drehs while others^ continuously exhibit deviant motor be- 
haviors. Autistic infants have been noted to diverge from' the normal sequence of. 
motor acquisition, Ornltk and. Rlvto (1976) found that some autistic Infants are 
precocious in their ability to s1t without support but are quite delayed in ^ r 
pulling to a stand. Initially^ autistic infants may exhibit very low tone^* 
appearing limp and lethSrgi'c, A fluctuation between flacld and rigid postures 
may carry over into later . years. Some autistic children under age 3 have been 
observed to arch their backs and hyperextend the neck for several seconds 
(Orniti & RivtOj 1976), Period of trunk and body rocking are often interruped 
by periods of Immobllltjr. Hand flopping, claspingp posturings and flicking 
are characterifitic behaviors assopiated with autism, ' ' , 

While suwh sterotypic behaviors miobt b.e thought to detract from any learning 
situation, autistic children have been reported to learn best through tactile- 
kinesthetic input and to be quite adept at tasks requiring refined hand function 
'(Orniti & RivtOr 1976; Rutter &'Shopler, 1978). . , 

■ ■ ^ . - ' ^ '^ ^ " • '-^ - ■ ^ . - -^i 

Two other groups of children for whom matching the appropriate motor stimu- 
lation With the critical learning period is essential for ensuring normal devel-^ 
'opmental sequences are spina bifida children and infants with congentlal limb 
deficiencies. \ 

^ ^ " . - V Children with Spina Bifida ' % 

Rosenbaums- Barnefttt and Brand (1975) report the tendency of year old spina 
bifida' children to exhibit definite delays in eye-hand coordination skills. 
Mild to mo4erate assymmetry of ^hand^ preference, evidence of posturing in the 
hands, mild decrease of ^ tone apd strength of upper limbs * and decreased 
rarige of motion at the shoulders were among the major, deficits observed in ' 
spina bifida infants at 12 months '(Rosenbaum, Barnett, & Brand, 1975). 
Shurtleff (1966) noted considerable de.lay in reading and writing skills of 
grade school spina bifida children who had not ^experienced an upright posture 
between 3 and 18 months." Their 'deficit in spatial organization was revealed 
by left right confusion errors and difficulty in distinguishing "d" from "b" 
and "e" from '^3." ■ ; , . . 

RosenbToom 11975) found serious delays in the manijiulative abifities. of 
spina bifida children who ambulated by means of walkers or wheelchairs. 
According to Rosenbloom, these children missed critical manual exploration 
Opportunities as a resylt of having to depend on their hands as a means of 
compensatory Iqpomoti on, ;i .e* maneuvering, crutches and the wheels on their 
chairs* ^ . ° ' . ^ , ^ 

Rosenbaum, et al., however, offered research suggesting "that early 
training activities, in visuomotor tasks reversed the trend toward poor hand-'^ 
eye 'coordination In" spina bifida children regardless of the severity of the 
motor impairment. » . ' ' . ' 



The most significant factors contributing to, the successful acceptance 
of artificial limbs or prosthetic devices are the timing of introduc- 
tion of the limb and the degree of parental acceptance and support. 
Prosthetic limbs should be applied in concurrence with the developmental 
period of the missing limb and a developmental sequence of stimulation , 
activities initiated. The child should be provided^ with uppjr limb 
prostheses between 6 and 9 jnonthSi when sitting balance'ls acquired,^ 
Lower limb prostheses are Introduced when the child 1s ready to 'stand, 
but knee Joints are not added until the child Is ready for pivoting and 
climbing stairs (ChalTenor & Katz, 1974), Providing the child with the 
artificial limbs as early as possible is essential to the'promotlon of 
body symmetry, balancet function^ and the incorporation of the I1mb Into 
the developing body schema. If given the limb at the optimal readiness . 
period, the Infant will achieve purposeful control of the I1mb as part 
of his or her cievelopmental progression without instruction (Wendt & 
Shaperman, j970), Proficigncy and skilled movement patterns are depen- 
dent on precise, consistent instruction and learning opportunities , but 
basic function is achieved within the normal developmental pattern. 
Table 8 displays the sequence of prehension with the cable hook as de- 
scribed by Wendt and Shaperman (1970), Wendt, and Shaperman cautioned, 
however, that should the child not exhibit receptivity to the training 
sessions nor the appropriate physical or intellectual maturation, rejec- 
tion and frustration are the byproducts of too early attempts to intro- 
duce the limbs or ancillary components of the limbs, 

LANGUAGE DEVELOPMENT AND THE HANDICAPPED INFANT \ 

A closely .interwoven relationship among cognitive* affectlye, and lin- 
guistic behaviors emerges during the sensorimotor period, thus preparing 
the Infant for communicative competencei A brief survey of the litera- 
ture reveals the* awesome ties between early attachment behavior and com- 
munication *d6velopment and the devastating breakdown in the communica- 
tion process that occurs when an infant is handicapped. Important to 
note, however, is that handicapped Infants are more similar than not to 
normal Infants in thein language and cormuni cation development. With 
the possible exception of autism^ handicapping conditions Appear to 
affect primarily the rate of language acquisition, but the sequence of 
communicative progression remai.ns essentially the same as for the normal ^ 
child, ' 

When f.anguage development 1s delayed or severely disturbed, the 
child's emotional and social growth may be seriously affected (Kastein 
& Gniman, 1976). A deficient and/or severely delayed language system 
is a common thread that spans the handicaps of autism, blindness, deaf- 
ness, and other developmental delays. In some handicapped Infants 
(Davis, 19781 Rivto, 1976), the language deficit Is Immediately obvious. 
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TABLE 8 



Saquentlal Progression of Prehension Patterns with a 
Cable-Controlled Hook ; 



Approximate Age 



9 Months 



Prehension Behavior 



Child is fitted with harness 

Accidental opening, of hook by shakingi pushingi pulling 
Maintains hook in open positlop * 
Uses sound hand to close hook after opening 
Removes objects either manually or by shaking _ 
Tolerates holding objects in hook 
Tries to place object In hook 



18 Mpnths 



Manually opens hook 

Acquires ability to control involuntary opening of hook^ 
Closes hook by cable 



20 Months 



Voluntary hook opening for grasping 

Openfing of, hook Is not related to size of object 

Release of object by cable 

Interest in holding function of hook 



24-30 Months 



36-48 Months 



Purposeful appl.led use of hook for prehension 

Size of object not considered for hook opening 

Proficiency acquired in hook opening ' 

May not associate ability to operate hook with desire 
for grasping object from surface 



Skill acquired in positioning object in hook for 
accurate prehension from surface 



Adapted from Wendt, & Shaperman, J. A study of development of prehension 

patterns: -The Infant with a cable-controlled-hook. The American Journal of 
Occupational Therapy > 1970, 24 (6) 393-402, 



while in others (Freedman, 1978; Schlesingert 1978) It^may not be de- 
tectable for^quite some time* The three groups of chiidren in' whom 
speech and language deficits are predominant are those with (a) sen- 
sory deficits^ (b) cognitive and central nervous system dysfunction^ = 
and (c) serious emotional deprivation or trauma (Kastein &. Gillmans 
1976; Menyuk, 1974), Fay (1973) stated that deficiencies in^ perceiv- 
ing sensory Input alone account for developmental 'language arrest whichi 
In turn > is potentially instrumental 1n socialization delays. Kastein 
and Gjllman (1976) implied that the blind child's level of language ac- 
quisition determines the extent of his or her successful adaptation to 
lifev (See also Cicchetti and Stroufe* 1976; and Conner^ Williamson, \: 
and Siepp, 197S for studies of the relationship of motor impairment 
and affective '^development as it influences communicative interaction,) 

The two most significant factors in the development of a meaningful 
cornmuni cation system appear to. be th&. establishment of reciprocal gaze 
patterns between Infant and primary caregiver^ and the Infant's subse- 
quent smiling behavior. By the end of the first months^ the normal In- 
fant's ability to maintain eye contact with the mother is well established 
This activity causes the infant to sfflile, whicff in turn motivates the 
mother -to play, more with her baby (Campbell & Wilson^ T976), Gunn» Berry* 
and' Andrews (1979) postulated that looking behavior is an index of the 
Infant's attempt to monitor the communication environment. 



Blind Infants ^ 

Bralberg (1977) suggested that the blind infantas lack of eye contact 
with the mother, inadvertently communicates a sense, of dlslfiterest In her* 
She Is not reinforced by the directed visual gaze so. motivating 1n the 
eyes of the sighted child. This may explain Lairy and Harrlson-Covello's 
(1973) observation that blind infants tend to be played with or handled 
very Tittle In the early months. Fraiberg (1977) observed that, while 
the blind Infants In her study maintained contact with their mother's 
hands during feeding, they were delayed in extending their arms to com- 
municate "pick me up" until 8 to 12 months of age. 

" Although blind Infants smile to their caregiver's voice within ex- 
pected developmental time frames, the only consistent, reliable way to 
elicit smiles In these Infants is through tactlle-kinesthetic contact. 
Freedman (1964) reported that It is not untiT 12 months of age that the 
blind Infant's smile becomes spontaneous and takes on the elliptical 
shape of a mature expression* According to Lairy and Harrlson-Covello 
Cl973)».the smile of the blind Infant Is less distinct and less frequent 
that the smile of the sighted child, ^ ' 



Deaf Infants' 

Schlesinger (1978) reported that parents of deaf infants may tend to 
Interpret their Infants' lack. of reaction to auditory stltnul 1 /(-pirents ' 
voices) as a fonn:of opposil!lona-l behavior. Deafness Is frequently a 
confusing handicap, for parents in that the deaf Infant reflexiyely 
vocalizes, coos, and stnlles until 6 to 8 months of age. Without hearing 
any vocal feedback 1n response'to these initial vocalizations of without 
early intervention techniques, the deaf Infant's early sounds quickly, 
"extinguish (Horton, 1976). 



Down's Syndrome Infants 

Cicchettl and Stroufe (1976) and Gunn, Berry, .and Andrews (1979) have . 
researched the gaze, smiling, and laughing behaviov^s of Down's syndrome 
Infants. Their findings revealed. that while the developmental sequence 
of these behaviors was the same as that of normal infants", Down's infants 
lagged behind normal in the onset and frequency of smiles and laughter. 
They also tended to terminate their gaze at caregivers more than npi^al 
infants and they remained within the prellnguistic stage of communica- 
tion longer than average. Additionany, Cicchettl and Stroufe discovered 
an inverse relationship between degree of hypotonia and the initiation of 
laughter in Down's infants. The more severly hypotonic Down's children 
exhibited la ugh ted 3 months later than the Down's infants with less, 
inarketl hypotonia. Freedman (1964) reported that InstitutlonaTized "qhil- 
dren were delayed 3 to 6 months in smiling at a familiar caregiver. 
Nelson (1979) cautioned that the retracted lips and tightness around .; 
the spastic' Chi Id's oral musculature is often mistaken as a smile rather 
than being recognized as an overt sigh of abnormally high tone. 

The physical interactions shared between the infant and the care-, 
giver also provide an avenue for fostering social linguistic reciprocity. 
Bobath (1967) noted that the first sensorimotor patterns experienced by 
the infant are in response to handlln. Campbell and Wilson (1976) Im- 
plied that the attachment bond is strnegthened optimally when the infant 
has the opportunity to socially interact with the primary caregiver. 
Children with central nervous system fysfunction may neither be able to 
interpret the communicative signals of the caregiver nor respond mean- 
ingfully for sustained interaction. The severely impaired awareness and 
motor skill levels of the profoundly retarded Irifarit compound and Inhibit 
such children's ability to alter physical and sociarcontexts and Inter- 
actions (Webb, 1969). Inefficient coordination patterns Interfere not 
only with the child's manipulations of objects but also with the ability 
to move in order to reject or to accept people. , Webb elaborated: ■ 

Because of the*-profQUndly handicapp^^ 
Inaffectlveness in operating on his environ- ; 
mant cooperation and competition cannot arise 



y from social experiences and self Identifica- ^ 

tlon cannot grow from satisfaction and frus- 
tration of basic needs through Interactions 
with other humans, (p* 284) 



Cerebral rPal sled Infants 

A mother's efforts to cuddle her severly disabled cirebral palsied 
Infant may be met with body extension and retraction Instead of the. 
txpected molding to her bodyT Such behaviors may cause a parent to 
feel rejected by the infant or 1t may seem that the child Is exper- 
iencing physical discomfort from the way In which he or she Is being 
heldp A parent may feel Ineffective as a careglverp which further 
complicates and prohibits positive Interactions with the child. ^ Buch, 
Col Tins I and Gel ber (1978) discussed the Influence of abnormal body 
postures associated with, cerebral palsy on the infant's ability to 
participate In language learning experiences. If the child is locked 
into specific body positions * he or she may be depri ved of making the 
connection between his or her actions and their poteiitlal to effect 
change on the environment via other people* Because the infant's first 
-sounds occur~w1th movement^ the severely -involved chll^ 
ability to dissociate head from trunk and trunk from hips to, execute 
flexion, extension righting and rotation patterns that are critical for 
the productions differentiation, and variation of sounds. These move- 
ment patterns are also essential to the evolution of an efficient re- 
spiratory process and breath control for producing and sustaining sound 
(Davis s 1978). 



. ^ AustlEtIc Children \ 

Mothers of autistic children report that such Infants rarely smile and 
stem happiest when left to themselves (Rutter & Schopleri 1978). The 
most often cited characteristic of autistic. children is their lack of 
eye contact. Rutter (1978) offered an alternatlve.hypothesis, that the 
"autistic child does not actually lack ga^e behaviors, but employs them 
in a subtle, sophisticated manner (1 .e. , attending from the periphery 
of the Immediate context or looking out of the corners of thejeyes). 
Dasplte/Freedman'/s (1964) statement that "smiling tends to remain intact 
despite substantial biological Impairment" (p. 178) the autistic child's 
smllai when present. Is frequently Inappropriate Jto the situation. 

Deficits in gestural coninuni cation and Interactions have also, been 
noted In the autistic child. Ornitz and Rlv^o (1?76) stated that the 
iuti Stic Infant becomes limp or rigid when held and conveys. no desire 
for companionship or stimulation. Common traits among autistic infants 
are infrequent crying, Irrltabllltyp overreactlvenss, and flaccid tone. 



In describing the depravity' of social responsiveness of the autistic 
child, Rutter reported that this population .typically does: not- develop 
cuddling behavior nor exhibit a desire for a bedtime kiss. These In- ; 
fants fail to exhibit anticipatory; postures or to, extend their arms 
to be picked up. They do not greet their caregiver, nor do they follow . - 
the caregiver around the house as do other toddlers. Not only does this 
group of youngsters evidence Uttle response to pain, but parents indica- 
ted that they are not approached by the child for help when hurt. 



Recognl zi ng the Teachabl e Moment 

The simultaneous emergence of affective and communicative behaviors and 
integration with motor ^ kill acquisition is* dependent upon the caregiver's 
ability to recognize when and. how to respond to the handicapped infant".' 
Freedman (1978) postulated that language delays- might be minimized or 
prevented if caregivers could learn to identify when the infant is opti- 
mally alert and ready to engage in interaction. Equally Important is 
the ability to time the child.'s turn in the "turn taking" process to 
match the infant's-gaze signal (or .touch in the case of the blind infant, 
or bpdy tension in the physically handicapped) indicating readiness for 
the reclprocaT effort. 

the cognitive aFte^^^ 
pass object permanence, imitation, causality and behaviors relating to 
objects (Bricker & Bricker,, 1973| Corrigan, 197,8| Dunst, 1978ai Mclean 
& Snyder, 1977; Moore & Meltzoff, 1978-. Morehead & Morehead, 1974). All 
of these branchis of behavior emerge from the early gaze and. physical^ 
social Interactions with the environment during the sensorimotor period. 
According to Horowitz and Dunn (1978), the sensorimotor period ends when 
the Infant acquires- language and uses a symbolic system. In support of 
this view, Moore and Meltzoff (1978) indicate that the child of 18 months 
of age has acquired that symbol system and that, an Internal representa- 
tion of experiences has been welT formulated. By 18 months of age, most 
Infants have been babbling for quite some time and may already have a 
vocabulary o-f 10 to 20 words (Bzoch & League, 1971). If these words are 
to be used meaningfully, Moore and Meltzoff delineated three major pre- 
requisites that must be within the child's repertoire and whicy emerge 
from the concepts of object permanence, Imitation, causality, and be- 
haviors relating to objects. These prerequisite behaviors'are . (a) sym- 
bolic representation of objects! events, and people", (b) the conception 
that objects continue to exist; and (c) the understanding that words", 
can express spatial causal temporal relationships .between people and 
objects. * . * ' ■* 

' ■ For the development of labels and naming, Bricker and. Bricker (1973.) 
and McLean and Snyder (1977') stressed the importance of understanding 
the function of objects and how to relate to them. It is througjLac- 
tlvely watching, manipulating, and experimenting with objects that chil- . 

-dren learn to attend to both subtle and over properties of change (Nelson, 



1973)* ^ Words mlated to some form of movemint are among the first 
vocabularyM terns to be acquired. During the period from 12 toMS 
months, the child simultaneously learns of the value of objects in 
attracting an adult's attention and of the potential of gestures and 
words to evoke cause-effect relationships. Corrigan (1978) pointed 
out a rough relationship between the onset of the child -s knowledge 
of object permanence at 18 to 24 months and the preponderance of 
single word utterances. Also associated' with this level of object 
permanence is the appearance of semantic categories representing re- 
currence and nonexistence (Corrigan, 1978). Jhe most salient factor 
In regard to the-language development of a handicapped infant is that 
the cognitive, sensory, or motor impairment Impedes the natural evolu- 
tion of interpersonal reciprocity* Therefore-, if the Infant lacks 
interest 1n or physically is limited 1n observing the environment, 
objects will have no meaning and no need exists for establishing a ^ 
causal relationship with another person. The result is that the 
infant has no purpose for developing a reciprocal communication sys^tem. 



SUMMARY 

The^ subsequent developmental gaps, that, accrue from a mismatch between 
readiness and opportunity to learn 'are responsible for the lack' of 
integration and delayed progress often inherent in the handicapped 
infant. "An understanding of the similarities and differences that can 
be anticipated when a child Is handicapped will provide a comnon ground 
for all Intervention agents to begin to narrow- tHe gaps and to synthe- 
size the child's development. Our responsibility ias educators is to 
facilitate spontaneous learning interactions between the Infant and. 
cariglver by being cognizant of (a) the effects a handicap has on the 
Infant's social-affective, cognitive, motor, and linguistic potential; 
(b) the parallel and divergent developmental patterns associated with 
specific handicapped conditions; (c) ways of designing and teaching to 
caregivers alternative strategies for minimising or preventing the 
effects of the handicap; and (d) ways of Instructing caregivers to re- 
cognize when the infant Is Ideally ready to acquire information from an 
interaction in order to optimize the teachable moment. 



', 'REFERENCES 

Adelson, E., & Fralberg, S. Gross motor development 1n Infants blind 
. from birth. Child Development t 1974, 45, 114-126. 

Appen, M. W. , Infant stimulation progranming for the deaf-blind. In 
E.L. Lowell & C.C. Rovin (Eds. ) .. State of the art; Perspectives 
o n serving deaf-blii nd ch1l dren . Sacramento : California State 
, Department of Education, 1977. . ■ ' 

Best, B., & Roberts, S.: Early cognitive development In hearing Imp-aired 
Children, American Annals of the Deaf , 197.6, 121., 560-564. 

Bobath, B. The very early treatment of 'cerebral palsy. Developmental 
Medicine and Child Neurology , 1967, £, 373-390. , 

Bobaths K. , li Bobath, B. The facilitation of normal, postural reactions 
and movements 1n the treatment of cerebral palsy. Physiotherapy , 
1964. 3-19. / 

Backer, D.", & Brlcker, Infant, toddler, and preschool research and 
intervention project^ report. Year III . Nashville, TN^ Institute oh 
. Mentil Retardation and Intellectual Development, ^George Peabody 
/College, 1973, . , i 

Budh, L.; Collins, S.\ & Gelber, S. .Language. : In F.P. Connor, G.G. 
Wmiamson, & J.M.*'S1epp (Eds.). Program guide for Infants and 
toddlers with neuromotor and other developmental disabilities . 
Narf York: Teachers College Press, 1978. • , 

■Bzoch, K.R., & League, R. Assessing language skills In Infancy;- A handbook 
for the multidimensional analysis of emergeftt language . Baltimore, 
MD: University Park Press, 1971 . ' 

Campben, S.K. ' Facilitation of cogrt1t1ye''and motor deyelopment In 

Infants with cfentral nervous system dysfunction. Physical Therapy , 
. 1974. 54, 346-353. - 

Campbell, S.K. , & Wilson, J.M. ..Planning. Infant learning programs. 
Physical Therapy i 1976, 56. 1347-1356. ' 

Challenor, Y.B., & Kati, J.F. Limb deficiency 1n infancy and childhood. 
In' J. A. Downey & N.L. Low (Eds.), The child with disabling illness : 
Principles of rehabilitation . Philadelphia, PA: W.B,. Saunders Co., 

= ,1974. . - . 

Clcchetti, D. , & Stroufe, L.A. Affective devalopment in Down's infants: 
An organizational perspective. Child Development . 1976, 47, 920-929 



39^ 



\ 



i ■ . . ■ ■ ■ ■ 

Connolly, B:, & Russell, F. Interdisciplinary early intervention program. 
Phvsical Thferapy . 1976, 56, 155-159. ■ 

Connor, F. P. j Williamson, G.G. ; & Siepp, J.M. Program guide for infants ? 
and ^toddlers with neuromotor and other developniental disabil ities . , 
NwTork: Teachers College Press, 1978. 

Corrigan, R. Language development as related to stage 6 object peitmanence 
. deveTopment/ Journal of Child Language , 1978, _5, 173-189. _ ^ 

CbWIe. V.A.. A study of the early djevelopment of Monguls . Oxford: Pergamon' 
Press, 1970. / 

Crulckshank, W.M. (Ed.). Cerebral palsy: Its Individual and community 
problem^ . New York: Syracuse University Press s 1966. . 

Danella, E.A. A study of tactile preference in multiply-handicapped 

children. American Journal Occupational Therapy , 1973, 27 , 457-463. . 



Davis, L. Pre^speech. in F.R. Connor, G.G. Williamson, & J.M, Siepp 
(Eds.). Program guide for infants and toddlers with neuromotor 'and 
other developmental disabilities. New York: Teachers Cpllege Press, 
1978, " ' , 

Downs, M.P. fderitlfl cation and training of the deaf chnd: Birth to one 
year. Vol ta Review . 1968, 70, 154-158. . , 

Dunst, C.J. -A cognltfve-social approach for assessment of early nonverbal ' 
communication behavior. Journal, of Childhood Communication Disorders , 
T978. H, 110-123. (a) ; . ^ ; " 

Dunst, C.J. An early cognitive-linguistic intervention strategy . ; j4organ^ 
ton, NC: Western Carolina Center, .1978. (b) 

Fagan, J.F. Infant recognition, memory and early cognitive ablTlty: 

Empirical , theoretical, and remedial considerations. In F.D, Minifie 
& L.L, Lloyd (Eds.) Cflmmunicative and cognitive abilities: garly 
■ behavioral assessment .. Baltimore, MD: University Park Press, 1978, 

Fantz.R.L.r Fagan, J.F.; & Miranda, S.B. Early visual selectivity as a 
functldn of patterns variables, previous exposure, age from birth 
and conception, and expected cognitive deficit. In L.B. Cohen & P. 
Salapatek (Eds.) Infant perception; From sensation to cognition . 
Volume I: Basic visual processes . New York: Academic Press, 1975., 
' ■ ^ 

Fay, W.H. On the echolalia of the blind and the autistic child. Journal 
of Speech and Hearing Disorders . ■1973, 38, 478-489. 

t * = • = 



40.' 49 



Fiebert N. Cognitive' skills. In N-iG>^Haf1ng (Ed,) Developlhg^ effect- . 
.1ve IndlviduaTzed education programs for se verely handicapped . 
children and youth s W^shlngtoni DCT Department of Health, Educa- 
tion and Welfarep Bureau of Education for the Handlcappedp 1977* 

Fine, P*J- Deafness In infancy and early chndhood . New York: Medcom 
; Press,^ T974. 

\ ./^ ' . ■ ■ . \ " 

Fraiberg, S, Insights from the blind: Comparative studies of b>1nd and 
sighted infahts . New York: Basic Books, 1977,^ ^ 

Fraibepg, S.j Slegel, B* i & Gibson, R. The. role of sound in th& search 
behavior of a blind infant. Psychoanalytic Study of the Chil d, 
, 1966, 21, 327-357. \ . ' 

Fralfaery, S,; Smith, Mi & Adelsoh, E. An' educational program^ for blind 
infants. Journal of gpecial Education , 196p, ^, 1 21-142, 

Fi^eednian, D.A. The blind. In N.B, Enzer & K.W. Goin (Eds,) Social and . 
emotional development: The preschooler . New .York: Walker ancl Co.^,^ 

\i978/ . . " ^ " : 

Freedmaft, D,G, Smiling in blind infants and the issue of Innate vs, 
acquired. Jgurnal of Child Psychology and Psychiatry , 1964v (5) , 

.171-184. - ' . - . y ^ 

Gunn,' P.; BeXry, P| & Andrews, R. Vocalization and looking behavior of 
Down-s syndrome infants, British Journal of Psychology , 1979, 70 , 
259-263, \ . 



ison, M.J,, & Schwarz, R.H, ^Results of. a^longltudinal. intervention 
program for Down's syndrome infants and their families. Education 
and Training o^ the Mentally Retarded , 1978, ^,403-407. 

Harris, S. Transdisciplinary therapy model for the infant with Down's 
syndrome. Physical Therapy , 1980, 60,^ 420-423, n / 

Haydfen^ A.H. Handicapp^dxchildren, birth to age 3. Except ion&l 
Children, 1979,. 45* 510-516, : % ^ 

Hayden; A.M. , & Haring, H.G.X Early Intervention for high risk' vinfants 
and young children: Programs for Down's syndrome chlldrenii In T.D. 
Jjossem (Ed,,) Interventlpri strategies for high risk Infants and 
ygung children . Baltimore, \MD: University Park. Press, 1,976. 
^ \ . , . -k. 

Holt, K.S. How and- why, children move. In K.S. Holt (Ed?) Mo>^ement 

and child develdpment . Philadelphia, PA: 1.1pp1n|ptt, ''pza. 



41, • 

5a 



Horowitz, F.D. b & Dunn, M. Infant Intel llgerice testlngi In F^.D".- • 
Mim'fle & L.L. Lloyd (Eds..). Dammunlcatlve and cognitive ° 
. abilities; Early behavloraf assessment . • Baltimore, MD: University _ 
Park Press, 1978. . ' . 

Horton, K.B. Early intervention for hearing-impaired Infants and young 
children. In T.D. Jjossem (Ed.), intervention strategies for high 
risk Infants and young children .' Baltimore, MD: University Park 
Press, 1976. \ _ ' , ' 

Kahn, J.V, Utility of the Uzglris and Hunt Scales of sensorimotor— 
development with severely and profoundly retarded children. 
American Journal of Mental Deficiency ,- 4976, 80, 663-665, 

Icahh, J.V, Applications of the Plagetlan literature to severely and 
^ profoundly mentally retarded persons. Mental Retardation , 1979, 16^ 

Kaiser, C.E., & Hayden, A.H. The 'education of the ver^^py young or 
but what can you teach an Infant? Educational H'oi^g is, 1977, 56., 

Kastein,"S., & Ginman, A.E. The interaction of emotional stress. and 
language development: Case studies of three visual Ty Impaired 
children. Journal of Coninun 1 cation Disorders , 1976^ 9,, 135-141. 

Kretschmer , ' R . R . , & Kretschmer , L . W . Languag e development and inter- 
vention with the hearing impaired . Baltimore, MD: University Park 
PressV 1978. ' 

Ulry, G.C., & Harrison-Covello, A. The blind child and his parents: 
Congenital visual, defect and. the regercussion of fami^ attitudes , 
on the early development, of the child,.. Researeh Bulletin, American 
Foundation for thg"gl1nd .- 1973, 25, 1-24. 

Lingleys M.B. Assessment of m'ulti handicapped visually impaired children 
' Chicago: Stoerting, 1980. . . ' 

Langley, M.B. Working with physically .handicapped preschoolers. Part 
'A. In S.Q. Gamood (Ed.),- Educati ng voung handi capped chi 1 dren :■ 
■ A developmental approach ; German town, MD: Aspen Systems, 1979. 

MacLean, W.E. •Personal , communication,' June 2, 1980- 

McLean, J. E.t a Snyder, L.K. A transactional approach to early language 
training; Derlvatl^on of a model system . Nashville, TN: US Depart- 
ment of HeaHhV Eduaation and Welfare, Office of Education, Bureau 
of Education for the Handicapped, 1977. 



Menyukt P* The. bases of language acquisition- Some questions* Journal 
of Autism and Childhood Schlzophrenia t 1974j 4, 325-34.5, 

Molnar^ G.E. Analysis of motor disorder- in retarded infants and young 
; .children. American -Journal of Me ntal Deficiency, .1978| 83t 213^222,.^ 

Moore, M,K.p & Mel tzoff , A.N- ^ Object perrnanencei imitation^ and language 
, development In InfanGy: toward a rieo-P1aget1an perspective on cornmuni- 
cation and cognitive develbpnient. In F*D..Hin1fie & L,L, Lloyd (Eds,) 
Communica tive and cog nitive abnities: Early behavioral asressment . 
Bal^tfmorep MD; University PaH< Presss 1978, 

Moreh^ad, D*E/, & Morehead^ D.IK.^ From signal to sign:' A Pia^etian view 
of throught and language during the first two years. In R*L, Schief- 
elbusch & L.L, Lloyd (Eds,)p Language' perspecti ves : r Acgu tsi 1 1 on ^ , 
, ret ardation, and in t erVGntion , Baltimore , MD' University Park Press, 

- ' 1974." ' ^ " / ^ 

.__.Nel1gani G*E., & Prudham^ Potential value of four early developmental 
milestones in screening children for increased risk of later retarda- 
. tion. Developmental Medicine. and Ch ild Neurology, 1969, 11,4421-431* 

' Nelson, Postural tone and the cerebral palsied Infant: Lecture notes . 
Georgetown, ¥ash1ngton,^ DC* Georgetow^^ 

Nelson , K. Structure and strategy in learning to talk . Monograph . 

'Social. Research Child Development, T973, 149i;l-2, 

it'. ■ \ ^ * . . 

NorriSs M., S'pauldlhgj P.J. , & Brodle, F.H. BUridness in children . « 
Chl'cago* University of, Chicago Press » 1957. 

Northern, J.L., & Downs, -M. P. Hearfhg In ^ildren (2nd ed.). Baltimore, 
• ' "MD: Williams & Wilklns, T978. , 

'9 ■ ' . ■ ■ 

Norton, Y. Minimal ceribral dysfunctioh: Part II, modified ■treatment ' 
.and. eval.uation of movement. The American Journal of Occupational 
. Therapy , 1972, 26, 186-1 99. ^ ' 

.Ornitz, E.M., & Rivto, E.R. Medical assessment. In E.R. Rivto (Ed,), 
Autism; Diagnosis, current research and management . New York: 
Spectrum Publl cations, 1976. 

Plaget, J. The origins of intelligence 1n children . New York: Interna- 
tlonal University Press, .1952. , . ' ' 

Reynell, 0. Developmental patterns of visuany hindicapped children. 
Child: Care. Health and Development . 1978, '4^291-303, 

'-^ 43. ' ■ ■ • 

'.'.■■-■'*,,■■,. 5"^ >' 



Rittenhouse., R*K* ; Motor develo pment 1n deaf and normal -hear ing 

children: A review ^of the literature^ ERIC Document Number . * 
#168276*1979, . / . \ - 

RivtOs E,R, (Ed*) I Autlsmi Diagnosis^ current r e search and manage- 
ment . New Yorkr Spectrum Publications, 1976,- , 

Roblns^oni CC* & Robinson, J.H. Sensoi^lmotor functions and cognitive ' 
development. In M,E, Snell (Ed. Systematlo Instruction of the 
moderately and severely handicapped ^ Columbus i Ohio: Charles E* 
Merrin, 1978. , \ ' ■ 

Rosenbaum^ P;, BarnettVR*i & Brajid, J,L. "A developmental jlnterventlon 
program designed to overcome the effects of impaired movement In 
spina bifida infants., in K,S. Holt (Ed. ), Movement anci child dev- 
' elopment . ' Philadelphia's PA: Lippincott, 1975. j . v 

Rdsenbloomi''4. The consequences of impaired movement - A hypothesis 
' and review. In K.S. Holt (EdJ, Movement and child development . 
Philadelphia^ PA: .Lipplncottt 1975. T 

Ruttert M. Language disorder and infantile autism. In M. Rutter 

Schopler (Eds.), Autism: A reappr^lsarof concepts and treat- 
' ment .- New York: Plenum Press , 1978. f iL^ 

Butteri.M. , & Schopjer, E. - Autism: A reappiraisal of concepts and treat- 
\ ment ; Nev/ York: Plenum Press pJ97S. ^ > ^ 

Schleslnger, H.S. The hearlng Impaired. In N.B.. Enzer & K.W.^ Goi'n (Eds. 
Sodat arvd emotional development: The preschooler . New York: ' ^ 
WaTker & €0.^1978. < ' 

-I ^ • ' , . , ' - . ^ ' = . ' "I 

Schleslnger, H.S., S Meadow, K. Sound and sign: Childhood deafness and 
mental health . Berkele/: University of California Press, 1972. 



Schmitt', RV, & Erlckson. Ml.T. Early predictors of mental retardation. 
, MentarRetardatJon .;i973, 11 , 27-29. 

Schoplerp E. Early Infantile autism and receptor processes. Archives 
of General Bsychimtry , 1965> 13, 327-355. 

.Shurtleffi D,l.' Timi'ng of learning in the meningomyelocele patient. 
Journal of the Amftrican Physical Therapy Association . 1966, 46, 
136^8r: ■ ■ , J / 

SiTverstein, A.B. . McLain, R.E. , Brownless, L. , & Hubbell , M. ..Structure 
of ordinal scales of psychologifial development in infancy. Educa- 
tional and Psychological, Measurement , 1976, 36, .3.55-359. , ^ ' 



4-4. 



Sorosky, A.D., Ornltz, E.J., Brown, N.B., & Rlvto, E.R. Systematic 
observations of autistic behavior. Archives of General Psychi- 
atry. ■ 1968, 18, 439-449. 

Spain, B. In K.S. Holt, Movement and child development .^ Philadelphia, 
PA: Lippincott, 1975. 

Stephens, W.B. Provisions for the young mentally retarded. Education 
and Training of the Mentally Retarded , 1968, 3, T80-188. , 

Stone, C. Motor skills. In N.G. Haring (Ed.), Developing effective 

individuaHzed education programs for severely handicapped children 
and youth . Washington, DC: Department of Health, bducation and 
Welfare, Office of Education, Bureau of Education for the Handi- . 
capped, 1977. 

Tessier, F.A. The development of young' cerebral palsied children 
according to Piaget's sensorimotor theory. , (Doctoral .disser- 
tation. University of California, 1969.) Dissertation Abstracts. 
International , 1969. 

UzglHs, J.C., li Hunt. J.McV. Assessment in Infancy: Ordinal scales 
of Dsvcholoqical development . Urbana: University of Illinois 

Press, 1975. , 

,,■■■„ ' 

Wadsworth, B'lJ. Piaget for the classroom teacher . New York: Longman, 
1978. 

Warren, 'd. ' BTlJidness and early childhood development . New York: 
American Foundation for the Blind, 1977. 

Webb, R.C. Is movement necessary in the development of cognition? 
Mental Retardation , 1971, £, 16-17. 

Webb, R.C\. Sensory-motor training of the profoundly retarded. 

American Journal of Mental Deficiency ; 1969, 74, 283-295. , > 

We1sz, J.R., & Zigler, E. Cognitive development 1n retarded and non- 
retarded persons: Piagetian tests of the similar setjuence 
hypotheses. Psychological Bulletin , 1979, 86 » 831-851. 

Wendt, il-.D., & Shaperman, J. A study of development of prehension 
patterns: The Infant with a cable-controlled hook. The American 
Journal of Occupational Therapy . 1970, 24(6), 393-402. 

Wilbur, R.B; American sign language and sign systems . Baltimore. MD: 
Unlvensity Park Press, 1979. 



45. 



54 



Zausmeri E. Gross motor developmental stimulation. In S.M. Peuschel 
.. (Ed*)s Down syndrome: Growing and learning. Kansas City, KS: 
Sheeds' Andrews & McMeel , 1978. 

Zel aiQ , P t R > Reactlvl ty to perceptual-cognitive events: Application 
Tor Infant assess meritr" I n^^^ r*E. Sigel (Eds, ) 

Infants at risk: Assessment of cognitive functioning . Hi 1 1 sdal e 
NJ: Lawrence Erlbaum Assn, PublishersV 1979. 



55 



